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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
sulfonyldiazomethane compound which can suitably be 
used as a phooxodiation generator for chemical 
amplification type resist materials, contains carboxylate 
groups in the molecule, thereby has an excellent 
resolution property and an excellent focus margin, 
scarcely causes the change of line width and the 

deterioration of the shape even when PED is carried out CR = )p 

over a long time, hardly contains foreign matters after / /^K. \ \ 

coated, developed and peeled, gives excellent pattern V iR } £Oi)t%-Jr f n \ J p 

profile shapes, has a high resolution property suitable for 

fine processing, and especially largely exhibits the power 

in far UV light lithography. 

SOLUTION: This compound is a sulfonyldiazomethane 
compound of general formula (1) [R1 is a 1 to 10C alkyl 
or a 6 to 14C aryl; R2 is a 1 to 6C alkyl; G is S02 or CO; 
R3 is a 1 to 10C alkyl or a 6 to 14C aryl; (p) is an integer 
of 0 to 4; (q) is an integer of 1 to 5; 1<(p)+(q)<5; (n) is 1 
or 2; (m) is 0 or 1; (n)+(m)=2]. 
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X;i/*x;|/) (^P^^JkfcJt^XJW y77^^ 
>, (4- (i SO-^'JW+y) 7xZj^W 

x;W (^>^<;i/) &7*J*9>* (4- (iso- 
T'f'J^t^y) 7xrj^WzjW (p-HUX> 
*;i,#x;W ^7^^>, (4- (i so-^'JJl^ 
7x^;M;l/*-W (2, 4 -y7f^7x 

x;u#;i,#x;u) V7*/*9>. (4- (i so-yf 
UJU**^) 7xx;ux;y*x;i,) (4-ter t-^ 
?0 ^7xx;i^;i,#x;i0 i/7V*?>, (4- (is 

o-T^UJU:*-*^) 7xx;^^3JnX;1/) (4-te 
r t-^h^y7x-MWrW y7 7^^X 
(4- (tf/tn>f;M-*5/) 7x-HMrjp) (* 
^;u#;^x;w i>7 (4- (fcfytD-r ji/^- 

7xXJ^W-JW (t e r t 
x;u) *J7V*9>. (4- (eAp-fW+y) 7x 
x;i/x;i/3^x;w (~>/7 D^*$/;v*;i/#n;w y77 
(4- (tf/tp-f 7xx;i/7JP*x 
;p) (^>*/-r;w >>7v r ;**>, (4- (tr/tp-oi^ 
» t+y) 7x-;^;^-;w (p - Myx>#;i^x 
;W yJ^^X (4- (K/tn-nM-*^) 7xx 
;Px;!,*x;w (2, 4-i?^^7xrMW- 
;M yT^^X (4- (hTAD-r;^*^) 7xx 
;!/X;i/*x^) (4-tert -^7xrMj^ 

XjU) V7"J*9>, (4- (tfMD-OU:**^) 7x 
x;yX;i/*x;i/) (4-tert -7 , h^y7x-j^ 
;u#x;i/) *?7*S*9>mifim\1 ZtiZtfznizfgLfeZ 

[0047] x\z, ^wv-ma. (i) T7K^n^{b 
[0 0 4 8] #3B9!<0— »se (i) T^£n*>x;u*x 

*C (1) T^$tl^X;i/^x;W>?7l/^^>«, #S*S! 
<1> (A) 

(B) »off«T7;PAUSi«*k:»T***tt)^*ft: 
(o ±e-*a (i) TsansttJtHBRWfcictoii 
**fc*in«#s?Bi/sj* htm 

<2>M\Z 

(D) JfclWlflBH»fc:ct0Kft»ftr-6±IB-*SC (1) 



(10) 
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<3>SIC 

(E) ■©#fflT?7;p*U3H«ttfc» , r***tt36«*ft: 
<4>HK 

(F) ^Stt^*I]^^$Oil<h^4#®<h*r^<l>-< 
3>B«<Dffc*ii*#-;;fflU$;* htm 

<5>3ElC 

(G) *«»»SK***toCtt»«t'r-6<l>^< 
4>IB«60ft^lB«#>?l!Us;^ htm 10 
<6> (A) WSSSSiJ 

(H) 7^*UW»tt»li 

(I) llOffnicliOMMiitftVA-r^BMIM 
(C) ±C-«SC (1) TwSn-B**t»HH«K:J:0» 

-r*ft*»«*<fBU^ htm 

<7>jg(C±tB (D) J*»*ftttCi*f»»t-r*<6 
>Etoft*M*«l/^ htm 

<8>Mtc±te (f) j*»*dttct*w«fr*<6 
>, < 7 >E«o{t*«MB*if a htm a? 

<9>Xfc 

( J ) 2 , 5 0 0 MTCDTfr* U *J*ttflS*«* 

*tt C fc <h*r 6 >-< 8 >E*Oft**«* 

#fflus>xhtmai»if&ft**«, ^ncisssnst) 

[0 0 4 9] (A) «»©*i*atl/Ttt, 
Jk ft»7 5;k WK^^D^^K »&3-;*h* 
S^^k /^xfj^hX *^JkT5;Hr h 

K 3 h+v'^^^ohf**- K T-fehft^^ 

7-fehS^x^jk yy-bh>y;V3-jy, tf;i/ 

^Ji/^nbf^^-h, ifu>ytj3-*€ ( / j*^;kr: 
— y;k xfU>^'J3-;^;x^x-fJk >?x 
^i/>yu3-;^; ;*^;kn-^;k wu>yu 

r/^z-Jk N-^fjufog h # >; s?*^x;kfc* 
S> h% r 7*u?{7 h>; Ki/>ifUD-jw?;i/ 
x-xJUy-tr^- K 7 p Dtru>^'J3-;i/x^;ux- 

;i/7ir-r-K ¥LK^^;k ft»x^;k ?LK^Pbf 

Jk t- h^^fi/v/^Xf^tf sn*a<, :nc 



^2 0 0 1 - 1 0 6 6 6 9 

*;n-T^7-fef- hco7;u+;us^^S: i-4© 
5>ns^ *-et>;*^;ug, x^s***?*-?**. * 

-hfcttl. 2ii#tl, 3I»#^0, 1MB 

[0 0 5 0] ±lBco?LK7;p+;i/x^^jKD7;i/ 

[0 0 5 1] mmt\sX7u\±\s>>f*)n-)\,T)V*)V 
x-^J-fe^-hSasjjn-r-SISlctt, iS^i:MbT 
5 Oll%^±tfSC^W^b<> ABtTJMr^x 

y^^jpx-^^T-fe^- h £¥LK7;k*;ktx^;i^ 

SHOUTS Oli%KJ:T»SCt^UK 

HK:#£b<te, :/nhT 1^>^U zi-)V7)V*)V 
X— -^l^ir^— h£6 0-9 51S%, ?LK7^+;i/ 
XX^;H£r 5-4 0fifi%C2fiJ^<hT£;i 

^Dtf w>^uzi- > /i,7;i/^;i/x—7 1 ;i/7-fe^- h 
[0052] ?L»7;^;i/xx5 L ;p*Wct^ii:»*i±^F 

[0 0 5 3] (B) «»©BOfl5«T7;W*U2H«*fc 

XWW^yJH©- «&*5v>te£8B£c-o-css 
[0 0 5 4] ±&<D7x.s-)i&jk&&Axf/x\zi3)i> 

t: h*n=^>X^U>, m-tFD^yX^l/X a-* 

^UJMft. 7£UJ!/&<D#*&5^te3#UV- J $>, 

[0055] Kk:7;p*us»*^o*»ttt««ik:« 
u>> a-^^;ux^u>, 7^u;us?xx7 L ;k 

aS7j<VU-f >gL ^ F«©7;U* U*«Ptt«ttSr 



(11) 
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[0 0 5 6] 7;i/*U^IStt3j?UV-(0«$«T«^-r 

a*, cn« (b) rt»o»©fp«T?7;p*usn«fc» 
■r***tt*«*ft-r*»»ojR»atf (h> «#*)7;i/ 

■J 4-fc + «'Ja-^f 

D + y7fl/>3#U7-, #ij (p-kFo + ^5 1 

#'J (p-tFD + y^fl/>-o-^;i/^l/ 
» 3#iJ?-, #ij (p-k FD^p^^UV-Xf 
U» #ij (p-k Kn*^"fl/>-m 

-kFP + xXfl/» 3#'J7-, #U..(p-bFP a? 
+ ^f^>-75 1 l/» a#'J7- #>J (p-tF 
n*5/*^u>-7£ U;i*fc) n#uv-, #ij (p- 

(p-tFP + i/Xf l/>-^5 1 JI/7^ , JI/-h) 

*g (p-kFP + ^fl/>-7^UJ«- 
^?W*?UI/-h) 3#'J7r, *U (p-kFP 

(p -fc Fn^X^l^-^^UJUg?-*^*^ 

U;H6, *U (7^U;i/S-^7^UI/-h) =3* ^ 

#U (/^^UW-TH^F) * 
U (p-tFP^yX^l/>-7^'J iH-7H 5 
H) 3*U7-, #U (p-tFD*5/^l/>-^ 
^UM-7HSF) a* U v-»***tf&*Ub#, 

[0057} #*l,< tt, #'Jp-k FD + i/^l/ 

#U?-, #U (p-kFP + ^fl/>-^^^'j;P 
[0 0 5 8] TfB^#(4 (2) Xtt (2/ ) £W 

[0 0 5 9] 

[<bi5] 
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»l-8©I«tt, #l&tf3U;t^tt<D7^*^S£^ 
"To x«0XttiE©«», y teIE<7)iPi&T&D, x + y 
^5«Sf5ST&§o M» NliIE<B»RT* 0<N 
/ (M + N) SCO. 5*«S-rs»T*-5. ) 
[0 0 6 0]^iMl^flT3, 0 0 0-1 
0 0, 0 0 0,*!ff*K, 3, OOOAKTBJ'J^- 

t^^S^<, 1 0 0, 0 0 Qt«M^Tl# 

*%-?€2>tc#)* mmm^<Di$M&, u^hsa^© 

[0061] *»w<a±E--»5t (i) r^sn*;*^ 
*x;us?7y^*>*«^fcu^xm»tt* (B) 
»tbt, C-O-Cttft **U 80 

fPfflTC-0-CJI8'&*««l»fr*C^^«fcD7;^ US 

(2) <D||DJRLlIM&«rU *©7ai/-;Ht*l6» 
o**lR^ l mx\Z 2 iH±©B?Sj6Si:«kot7 

8 o^;i/%RTofij^TBjft$nTv^aa¥^ : ?s 

3, 0 0 0- 1 0 0, 0 0 0 ©»^ft^«WJffSL 

If*. 

[0 0 6 2] ftftWl, ±BaC (2* ) <Z>MDiBU|itt 
**-T*i«»^Yt-&« (p-kFP*^l/>St;/ 
Xtta-^f;Hp-bFP*^l/>t, 7^'J;W 

t, 7£ u^ajfctf/xtt*** 

&*n, c^?s^ : ?^%4'^43W^7^u;uKxx^ 



(12) 
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2? 




[0 0 6 3] Z.<D£otalKft¥1k&®£LT\t* TE~ 
J&iS; (2 a) Xte5£ (2 a' ) T^n^JiOilLWS 
$ft^)Il?^fl3, 000-100, 000O 

tO 0 6 4] 

Hfci 6] 



(2a) 



(OH)y 



I I I 



(R°), 



(RVr 



(OH) y 




(2a 1 ) 



jR 1 ~ 8 ©SfM«, »R«XIJI«(07;WJ«&i 
U R««K^3£S*^-r. RS'teTk^lTf-XteggT 

^FS^ST*S. xte03UiIE£>!gSr, yttlEOSi&T 

RM;tSVMc|^-T&^T*>&&-3T^T i £>«fc^. 
S, T«IE<D&3&T. 0<S/ (S+T) SO. 8TJ, 

0<N/ (M + N) SO. 5. Ryo< (N + L) / 
(M + N + L) SO. 8&^JE-rs»T2.-5. ) 
[0 0 6 5] fc*>, R 6 «K£Sfe 1 ~ 8 ©fiSI«. 

«®7MMtLx«. x^;ps. T'Dtf^ 



30 



J* 



0-R r 



(4) 



sous, <vyptf;n, n-^;n, -rvr/^Mk 

ter t-^;H, v-^a^vOUg, ->^D^>^ 
[0 0 6 6] ^*«ItbT7M»JW»tt 
«** C - O - C»*£Wf *»fc*5fc£fc 

#-k:te— jftsc (4) — (7) -e^ns 

[0 0 6 7] 

[fbi7] 



R 14 CH2— CHa 
— *J /CH^, (6) 

(CH=C 



/ 




O 



[0 0 6 8] 5£<K R 10 . R^ttTk^JH^Xtt^Rl 0 7il/+M^^l, llfrWfctt*^*, x^;US> 

-18, »SL<ttl-10©I8«, 50 yDtrjUg, -fV^DtfM, n-^;ua6, sec- 



23 

f^frSs t e r t >-y-P^>^*a* z/ 

£P/\*;>*a, 2 -X^*^*^**, n-*£^* 
a^£#J^T#£. R I2 fiKSSl-18, *?£L<te 

0>«{t**a*«u #ttttXttSltt<D7** 

(CH 2 )«OH — (CHaJ^CHzbCHa 
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*a> 7*o*->a. t+vs, 7 = ya, 7***75 

ttTB©B»7***a6«36««»-C**, 
[0 0 6 9] 
Hfc 1 8 ] 



— CH 2 — ( ) CH 2 OH 



— (CH2) 2 0(CH2) 2 OH — (CH 2 )„OH 




[0 0 7 0] R 1 0 £ R 1 1 * R 10 £R 12 , R 11 £R 12 £\t 
R", R 12 I^Wng^Sl-18, *?£L<tel- 

1 ooit«i*xtt»ift«<o7**w>*ft*-r. 

[0 0 7 1] R 13 te^S&4-2 0, ff*L< tt4- 1 

5 <&=»7***a, &7***aa^n^n«*K 1 

-6(7)1-1)7***^*8* «*»4-20©t*y 

7***axte±E-«5S (4) T^^n^a^b, a? 

= »7MJHtLT*#fil:tt» t e r t -:/^* 
tert-7$;H, 1. 1 -^X^yfp tf* 

S> 1 -^W->^D^>fiH, l-X^y^D^ 

>^*a, 1 ->r v^o tr;i/5>^D^>^*s, 1-:/ 

^Jl^y- P^>5 1 *a, l -*^*$'*P'\*^*a, 

^\*:/*a* 1 -y^^p^e^a, 1 -1^ 

- 2 - y^D^yf-Jl/S, 1 -X^ 1 *- 2 - v'^D^s 

*-t:x*a, 2-^5 L *-2-75 r v>^*a«^*tf 

^*->u*a* huxyv>u;n, >**^*- t e r 
t -:/?;i^ij*a«#<*tif &n. **v7***a<J: 

ttaft:Wl:H 3 -^V^P^*^;^ 4-* 
3 1 *- 2 - :**V :**•*>- 4 -*f*a* 5-*^*- 

5-t+y«V7>-4 — r*a#a*#tf&ft*. z 

[0 0 7 2] R 1J «^^«l-8CDItfI^, »«ttXJ4 

tsw©7***axte^&6-2 o©i»*nTt>T 

*iV»7'J-****b, »tt«Xtt«itt<3!)7 

;i/*jHtbtft#Mi:H *^*a, x^*a, ^ 
tf*a* -rv:/pt:*a> n-:/^*a, sec-^ 

*a, tert-^JH, tert-75;«, n- 
^>^*a* n-'N*^*** y^7D^>fJH, 

p^*v*a> s^p'O^M^a* x^d^>5 1 
*x^*a* i/^PA^yJMf^ v^d^*^* 

X^*a#£#J^T#, BIS^nT^Tfc^^'J-* 

ltLtft*ttl:tt7x-j^ *^*:7xx*a, ^ 

7^*a, 7>xu*a> 7xt>x'jjn, tfux* 



a^ftM^TS*. httOXIil, U40, 1, 2, 3 
<0^m^T*D, 2h+ i =2Xtt3*#»JE*rs»"t? 

[0 0 7 3] R l5 te«^8U-8 0itia#, ^KttXte 
»#<&7***a:Ktt«*»6-2 ooM^nx^t 

t>ck^7'j-;i/a^^b, -AtfwtttR^ 

R i6 -R 2s ^^n^naic^7K*i^ : ?x 

te^Slgfr 1-15 O^TDlf*$^t)J:l» 1 i^I 

{t**a*«u *^*a> x^*a, ypt:*a> -r 

V^Dtf;i/S, n-^*S, sec-WI, te 
rt-^JH, ter t-73J«, n-^>^* 
a, n-^*;>*a, n-:*^*a. n-;-m 
n - jyJH, ->^n^>^;i/a, x^P"\*i>*a, 

i^^u^>^)v^^)im. s/^p^o^ji/x^^a. *> 
^ D^>^*y^;i/a, s^p^*^**^;^ 
p^+s/jux^ 1 **, ->£p^*^*:/^ua«<0a» 
»K«xttai*fl!)7***a, ^ns©***^ 

— fflW*»a. 7*3*5/*, ^*7^*->a, 7*3* 

•>^*tHx*S, t+vs> 7^ya> 7***7 s J 

a, y7/a, ***:/ha, 7***^*a. x** 

i*l:MSnfc.!)0*«*T*5 i R 16 -R 25 teSV> 
KI8£fl2j£LT^Tfccfc< (WAH R I6 <hR 17 > R 1 6 
<hR 18 , R 17 £R 19 > R 1! tR 19 , R 20 tR 21 , R 22 £ 
R 23 30 , ^®l«IC»lR«ft 1-15 ©at PIR^ ft 
^Tfc£^2ffi<^ft7jc*a£^U ±EHB©#ffc 
*#aT«^bfcfc<&*>S;!k*ISC^ HB»V>]fcfe<0« 

Tfci^ R ,6 £R 18 , R 18 iR 2 \ R 22 £R 

2 <^) o 

[0 0 7 4] ±E5t (4) T«*n-6«^Fft}ea<0'5fe 

[0 0 7 5] 
Mbl 9] 



25 

CH 2 — 0—CH 3 



(14) 4#BB2 0 0 1 — 1 0 6 6 6 9 

26 

CH 2 — O— CH 2 — CH 3 CH 2 — O — (CH^— CH 3 



CH3 



CH 2 — O— (CH 2 ) 3 — CH 3 CH 2 — 0 — CH — CK, 




CH, 

CH, 

-CH — O — CH 3 



CH 3 
~CH — O — CH 3 



CH3 



(ch 2 ) 3 -oi 3 — * 



CHg 

CH- 



-(CH 2 ) 2 — CH 3 



CH 3 



CH — O— (CH2) 3 — CH 3 

¥* 

(CH,), 

CH O — (CH^j— CH a 



CH, 
CH, 

CH —O — (CH2) 2 — CH 3 

CH 3 
(CH 2 ) 2 

CH — O— (CH2) 2 — CH 3 



CH 3 





JK, 



[0 0 7 6] ±|BSC (4) TSatl^K^ftSSflDi-fe 

2 --f JUS, 2-^^fh7tKD77>-2-^fJI/ 
£« 5=" h7 b KD tf^>-2 2-;*^;|/^h 

KDtf7>~ 2 — f J|/«*3^«^T?#*. 

[0 0 7 7] ±B5fc- (5) UTfcfc 
Wfcttt e r t-^h**/*;ir#=J«, t e r t 

h*->#JP#-;U*^Si, ter t -y ^ D^'>^;i/ 
#x;U£> t e r t-7SD*S/*;P#zJWfJI/S, 

l, l-»x.w7n\£)V**i,jj)Vtf-)],* % l, i 

TfrisZu^y^iv^^i/ftivtf-)^ l -x?Mk> 

2- ->^p^>5 : -x;i,^-+v'^;U7Kx;i/S, i -x^;i/ 
- 2 -x^u^>^xji/^^r>'^;u^x;i/^^;i/S, l 

-X h^yl K + xrt^stfX JU-JUS, 2 ~^hy\l 



40 



[0 0 7 8] ±E5« (6) ©■TOjESiUTH 

toicte i p^>^;k i -x^jus/^ 

>^Jk 1 - n -yp tfJI/>-^P^>^K 1--TV7 P 
P bTJI/^^ D^>^;k 1 - n -79-)U5s9 P^>^ 
Jk l-sec-^J^D^>fJk l-^3Mk> 
^a^vJk l -x^^p^^k 3 — ^5^;^ 

- 1 - ->^7 P^>^>- 3 - -Ok 
^D^>-^>- 3 --ok 3-*^- 1 -v^D'x* 
■fe>- 3 --Ok 3 -X^- 1 -x^P^\+-fe>- 3 
— iJim&MTK'VtZ. ±ESC (7) OBTOSItL 

[0 0 7 9] 
[<b2 0] 



(15) 
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27 



[0 0 8 0] «#R4~2 0, <ff*L<tt4-l 5<DH 
»7^+;HI(i:bTH tert-^;H, tert 

ISC 1 - 6 <D K »j r^^u^a^ ITU h u ^^;i/>- 

JMrJl-X^bTte, 3 -**V 5>^n^\^v;i/S, TIB 
[0 0 8 1] 

[fb2 i] 



[0 0 8 2] *^0^o±iB-®^: (i) T^nsx^ 
^^77^^ >&m^t£Uzs* mwic&^t, 

(B) J5£^co«Jflg«, ±IB^x/-JH47Ki?Sc07jc^M 
^<D-g&# l HX«2S^±Ol?^^S^ct Ogp^M 

(2) xtejC (2* ) T^^n^s^fb^o^^y 
-M*Sli#^^ o *mz. 5 o ^e;u%^T 
^iy^rta-ass; (3 a) (3b) T^nsc 
- o - c s$: tt^^siu . 
m~cteffi £ nx us iStf^Ht^ £ T s c: £ t) T# s o 

[ 0 0 8 3] ±isc-o-c«£^-r*&*sa<h LT 

tt, TIB— ®5£ (3 a) X\* (3b) T^SnsS* » 
£L< teTIB-fiSJS (3a ( ) Xtt (3b*) T^$n 
Sg*^tfS CI 

[0 0 8 4] 

[fb2 2] 



-R 9 — B— A-l-B-R 9 — O 



(3a) 



(3b) 



(St*, r 7 , R*\$7kmmj-x\tmm&i^8<Dm?k 

#Ktt:m^«<£7>>U*^3£^To *&, R 7 <h 
^U>S^^To R 9 «^SI& 1 - 1 0<2fiS«tt, 



^sat^s. affioj^^st i-5 oommmh 

-NHCO-0-X«-NHCONH-^t e a 
te2-8, a* «l-7©lSt^5 e ) 
[0 0 8 5] 
[fb2 3] 

R 7 R r 

-^ 0 - RVo .^ o4R9 . o )b | 8 j_ (3a0 

R R 



20 



-O — R — B— A* 



(3b r ) 



R° 

(St*. R 7 , R e «7jc*M^X^M5SScl-8 0am 

»iS«x«^t>eo7;u^;i/S$:^-ro £fc, r 7 £ 

R 7 , RM^^S l-80il|g^X«»ffi^^7^U 
>l^^-To R*temm& ;l - 1 0 cofiSgtt, 

So Ate, a* f flfip«*» 1 - 2 0 ©it»tt. 

^tlT^Tfc^^ BH-CO-O-, -NHCO-O 
-XB-NHCONH-S^T. a* * 2 - 4 , 
a' f ' J;U~3<0MW*-6. ) 
40 [0 0 8 6] &*Rl-8 0i68M*, 

«S«OT;i-^^a<hUT«R 5 <h^#<O^O^^J^t- 

[0 0 8 7] R B <0«*ftl-l 0CDit««, 

[ 0 0 8 8] /NDy>SftLTIt 7*;}»R 

50 [0 0 8 9] A^iwiiiMTs. ^v*ym& 



29 

(3 a) , (3 b) 'ikm-T^T^-iVJL-T-Mt 
[ 0 0 9 0] SBffiSte, ±fSS; (3 a) . (3 b) © 

a' ©<a^e>w 2«ci®e l n-r, 3<sb~ 



fBi£ (3 a 1 ' ) . 
«. TfBiS (3 a' 
fcco*^tf en*. 

[0 0 9 1] 

Ut2 4] 



SSAtf, 2ffi©5j?l®g<!:UTtt. T 
(3 b* * ) . 3«©*«aStUT 
' * ) , (3 b' 1 1 ) TSR^ns 



— j-i-O-R 8 J^O-A-OfR 9 -^ 



— j-^-O — R 9 -B-A-B-R : 



K>-R s ) T 0-/jH04R 9 -04 E + 
(R s O) b -H— 



(16) 2001-106669 

* [0 0 9 2] &%W<D-$3ia, (1) t?7KSn-5X;i/*r. 

UTtt. IK*:«fc0>J<!:LT. TtB-j&jt (2 b) Xtt 
(2b 1 ) T^snsMlOilLiiMS^t-Sfc©***?* 
L<, Il;lic©S^fc&ticiRtSSn47i/- 

s; (3a) x« (3 b) T-^snsc-o-css^rT 

i0 [ 0 0 9 3 ] 
[(C2 5] 



(3a") 



(3b") 



(3a") 



29 



(3b-) 



-( CH 2-~?"ir~{ CH2— ?") 



(r5)x "0 (r8) --^- ( °' 

( r,0 + r r :; 



(2b) 




« (3 b) TS^n-5C-0-CS$:^-r?)§iS«Sa5:* 10 , R' 1 tt7jc^^X(i^^iC 1 ~ 1 8 ©BUNK, 

-T. RMi^SM^Xtt^^l/Sfc^U R 5 te^3iS$U 5(7 *XttSI*©7^*;W**SL, R 12 ttj§&3S& 1 ~ 1 8 
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U R 10 (hR 11 , R 10 £R 12 , R 11 tR 12 £\$m*MJ& 
LTt)cfc<, m&Mf&?Z>m& \Z\ZR*\ R 1 1 , R^ft 

^ti^n^^sc 1-18 <Dmmvtxtett®iVt<D7)\,* v 

>mZ7Tsto R 13 «jR*S4-2 0<D = WLj)\,3r)\,m, 
^S»7-2 OCDTU-JPgg&TJM^US, 
- 2 0 W^V7JWHXIi-CR 10 R 11 OR 12 Ttk 
£n*g£^To z teO-6£>!g&T&£o S2 
telES, SI, Th T 2teOXteIE&T&g, 0<S 
1/ (S1+T1+T2+S2) ^0. 8, O^Tl/*i0 

S1 



(17) 4^fW 2001 — 106669 

* (S1+T1+T2 + S2) ^0. 8. 0^T2/ (S 
1+T1+T2+S2) ^0. 8, S1+T1+T2 + 
S2 = l^nST*§^ Tl £T 2 0 

u + v+w^5£g§J£T£»T<&5o x, y\Zt 

£9£f£L<te, SI, S2, Tl, T 2 0fiiteTSB<Z> 
ii DTab§. 

[0 0 9 4] 

S1 



° g S1.T1^T2 ^°- 5 -^ a002 ^ S1+T1+S2+T2 ^°- 2 



0g 



0^ 



Tl 



S1+T1+S2+T2 
12 

S1+T1+S2+T2 



^0.5 % #{c OS 



^0.5 % #fc 0£ 



T1 



S1+T1+S2+T2 
T2 

S1+T1+S2+T2 



^ 0.4 



2*0.4 



04 ~ S1+T1+S2+T2 <1 N Wc 05 - S1+Tf+ 2 S2+T2 

T1+T2 v T1+72 

0< S1+T1+S2+T2 ^ a5 - 01 ^ sTTtTTs2TT2^°- 4 

[0095] Tl / (T1+T2) 0 - 1 > «fc ^ [0 0 9 6] 

D#*L<ttO. 5-LIl:ffSl<ttO. Ufc26] 



I 



<RV Q <"VQ- 




(OHL 



O-R' 



(2b 1 ) 



( ch * -Hi — ( ch * -H — ( CH * _< r ■)= 





,6a 



(R 6 ), 




(OH) y 



(CH 2 ) 2 
OR 

+ * R»»*«C^Pk:IS$Lfc±|B-«jC (3 a) X 
ft (3b) T«4ft*C-0-C***-r*»«ST* 

-8 »©«Xftlg«C07;i/*;US*^U, R 



U R 1 0 <h R 1 1 , R ,0 tR 12 , R u <i:R 12 i:H»&W 
LTfe<k<, Pt^/STSli^lCteR 10 , R", Ri'te 

^n^'n^^sfei-i 8ofi««xtt»iR«(7)7;p*u 
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^*»7-2 0(z>7U-;ua«ft7;M^a, ^»4 

-2 0O^V7;^MX«-CR 10 R 1 1 O R 1 2 Ttk 
^n^S^r^To z te0-6(D&ST*£p M2 
ttlER, Ml, LI, L2, NttOXttjER-C*0, 0 
<M 1/ (M 1 + L 1 + L 2 +N + M2) SO. 8, 0 
^Ll/ (Ml + L 1+L 2 + N + M2) SO. 8, 0 
^L2/ (M1+L1+L2+N + M2) SO. 8, 0 
SN/ (Ml+L 1 + L2+N + M2) SO. 8, Ml 
+ L 1 + L 2 + N + M 2 = 1 ««n»t?*S^ L 
1, L2, N*<Ht3|S|«ffc0tft*^i:tta:^. u, w 
«OXteIE0&3&, vttjEOttft, u + v+wS5£g§ 

) 

[0097] £9$?£L<te, Ml, LI, L2, N, 
M2©ittTE©iO"(f*«. 0SM1:'/ (l&l + L 1 
+ L2+N + M2) ^0. 5* 4»fc0. 0 0 2^M1/ 
(M1 + L1+L2+N + M2) SO. 2. O^Ll/ 
(M1+LHL2+N + M2) SO. '5, «MC 0 S L 
1/ (Ml + L 1 + L 2 + N+M2) SO. 4, OSL 
2/ (Ml+L 1 + L2+N + M2) SO.. 5, #lC0 
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SL 2/ (M 1 + L 1 +L 2 + N + M2) SO. 4, 0 
SN/ (Ml + L 1 + L2+N + M2) SO. 5,4$K 
OSN/ (M 1 + L 1 + L 2 + N + M 2) SO. 4, 
0. 4SM2/ (M1+L1+L2+N + M2) <1> 
WfcO. 5SM2/ (Ml+L 1 + L2+N + M2) S 
0. 9, 0< (L1+L2+N) / (M1+L1+L2 
+ N+M2) SO. 5, ft\Z0. IS (L1+L2 + 
N) / (Ml+L 1 + L 2+N + M2) SO. 4T& 
Sfc, N/ (L1+L2+N) teO-1, 
70 L<teO. 5-1, JEKff*l/<ttO. 7-1^5: 
; .... 

[0 0 9 8] Z<Dfttt^t<£mz&\,*T<b, ±B»3fCft 

£»£&«S<h<D<&ffl-gte, i (2b) cd:7x/-;M£ 

*ViittS6 (2b' ) <D73LS-)\,&7m& 
SM^+y;Ht«:^?^ 0 ^E^%^gA 8 O^JU 

[0 0 9 9] 'b©*»^flS^«<&«li:LTtt, TIStC 
(2b'-l) - (2b' -7) T^^n^iSOML* 

a? [oioo] 

Hfc2 7] 
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35 36 



R 4 



-IOmeter -u r -u 2 - -u 3 - 



o 



(2b'-l) 



O A 



-^CH 2 C)gT- " U 1- - u 2- "Ui- 



R 4 



R 4 



-(CH 2 C)§t- -Ui- -U 2 - -U 3 - 



( R Vjr 



(2b'-2) 



(R« 



o A 



IT '*) 



-fCH 2 C)p^— 
R 4 



O O 
U II 

.IV -U 2 - -U 3 - -(C) h O-Q-0(C) h - -U,- -Ur -U 3 - (2b'-3) 



[0 10 1] [fk2 8] 



R 4 O O 



n 

-tCHzCJsr -U,- -U 2 - -U 3 - -(C) h O-Q-0(C) h - -U,- -U 2 - -U 3 - -(CH 2 C)§r 



(!). 




m 

o /y \ o A 

o o 

D II 

-fCHzCfer- "Ui- -U 2 - -U 3 - -(C) h O-Q-0(C) ft - -U,- -U 2 - -U 3 - -(CH^fer 
R 4 R 4 



(2b'-4) 



(20) #§8 2 0 

37 38 
[0102] * * [{£ 2 9 ] 

R 4 O O R 4 

ii n i 

-1CH 2 C)sr -Ur -U r -U 3 - .(OhO-Q-OCC^- -U r -U r -U 3 - ^CHsCfer 
p \ / o 



() 




6 /y \ o / 



R 4 R 4 



(2b'-5) 



[0103] * * Mb 3 0 ] 



R 4 O O 



II II I 

-(CHjOst- -U,- -U 2 - -U 3 - -(C) h O-Q-0(C)„- -U,- -U 2 - -U 3 - -<CH 2 CteT 



ill (!). 




HCHaC)^ -U n . -U 2 - -U 3 - -U r -U 2 - -U 3 - -(CH 2 Cfer 

R 4 R 4 



[0 10 4] 



(2b'-6) 

Ut3 1] 
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40 



O Q 



II 

■hr -Ui- -u 2 - -u 3 - -(C) h o-o-0(C) h - -u r -u 2 - -u 3 - 



-fCHzC)^ -U,- -U 2 - -U 3 - 
R 4 

(2b'-7) , 

[0 10 51AU ±B*C*l>T. httOXttl. y [0 10 7] QttC - O- CSS^rT^^ffiS. 

ttl~3©»»T*0. UK U2, U3li^-n-enT Ctt±B5t (3 a) XttOb) TS^tlSWl, » 

IEii<££g|f„ tSOa"), (3 b' ' ) (3 a' ' ' ) , 

10106] 20 (3 b' * ' ) . SfSb<« (3 a* ) Xtt (3 b* ) 

u i= . r 4 ^« -tiEss; (2 b) (2 b* ) ic*3^r. Ttewm 

[0108] 
[ft 3 3 ] 





50 



[0 1 0 9] &*s. ±8E5S (2 b' -2) . (2 b'- 

5) te#Ti*im-eii,T^z>wm. mittimus vx\,* 

[0 110] #f|BJ©±IS-)K:£ (1) TTj^ttaXJU 
»»+©»lli*»«K:5Fft*<i:B»3iTi8«StlT^*« 

o - c s * *r-r -s tc i t> asfli $ nx u -s t> © 

©£-8"-S*«5S (2) <07x/-;H±7KffiS^*-5^l4 

-(CH 2 6ter (2' ) ©7xy-;nt*K»aaf**#-¥^;i/S^ 

#<D¥i3 0t;«SjgA8 0 *;P%^T> ifflc 2 ~ 5 0 

% v& z> c t m? £ b i/i . 

[0 111] C-O-CSSSf 5! 




R 4 
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0. 2-2 O^UXaifiFSH*. 0 ^JUK $R 
«ao*0f*3lftffl-rcii:*iT*ft:<:3&:O, 
#Pi£«eon> h^Xh3W/hS<ttO, 

[0 112] £fc, MT&ftS0>flft»2. fiSO^M 

8 Ot;«HT» Wfcl 0-5 0 10 

H*/hS<ftO, — 8 0^% 

^*US»<DIB*rS«Ki:©a»tt3j««<ao, fi?#£fe 

[0 i 1 3] ft*. C-0-C£&«TS*«afttfi6 

-CH2CH2" , ~(CH2)3- , -CH-CHj 
CH 3 



* c - o - c&zg? 2>teffimRzfm*F&feme>SG& 

[0 114] CCT. ±!53lHS*4 , roAlCO^TIft^-r 

Stl,T0*L<^S&l~5O. 4flri~40© 
O. NH, N (CH,) . S. SOi&V^Uffi^tffr 

3?»6~50. ^t6~4 0©7'J-l^>S. utl67 

^^S^tig^L.7t7K*^ii : ?^J^^88L,fea , ft (a 1 12 
3~8 0>Slt&) &n, ICa + liC^P 

us. z<D^7-an&t±m0Ut7am&ttfi£&i,fz& 
©toa^tf ens. 

[0 115] 
[ft 3 4] 

-(CH 2 ) 4 - 



-CH 2 -CH- , -CHCH 2 CH 2 - , -<CH 2 ) S - . 

C2H5 CH3 



-CH 



CH 3 
J-C-CH2- , 



CH 2 - 
I 

CH3CH2 - C-CH2~ , 



CH2- 
I 

C H 3-C-C H2- 

ch 2 - 



-(CHjJe- . 



-CH. 



-(CH 2 CH 2 0)3 CH 2 CH 2 - , 4CH 2 CH 2 0>— -CH2-CH 2 - , 



-(CH 2 ) 4 -fo-(CH 2 ) 4 ^ , 



-CH2-CH2-O-CH2-CH2- , -CH2-CH2-0-CH 2 -CH 2 -0-CH2-CH 2 - , 



-CH-CH 2 -0-CH-CH 2 - , 
I I 
CH 3 CH3 



CH-CH 2 -0-CH-CH 2 -0-CH-CH 2 - , 



I 

CH 3 



CH 3 



CH 3 



[0 116] 



[ft 3 5] 
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43 44 
CH 2 OH CH 2 OH CH r 

-CH 2 -C-CH 2 - , -CH 2 -C-CH 2 - , -CH 2 -C-CH 2 - , 

(!;h 2 oh <!h 2 - CH 2 - 



OHH OH OH OH H OH 

-CH 2 -C-C-C-C-CH 2 - , -CH 2 -C-C-C-C-CH 9 -, 

I ] I I I I I I 

H OH H H (\ H ft 



H OH 
III I 
-CH 2 -C-C-C-C-CH 2 - , 

I I I I 
H H H 



[0117] * * Mb 3 6 ] 



-Q- -P- -Q- 



CH 3 



o-!-cy o-Po- o-A-o 

H CH3 ■ ' 



CF 3 

[0 118] [Yt3 7] 



(24) ftffl 2001-106669 



[0 119] 





[0 12 0] #£L<ti:, it (3 a) tC^^TR 7 ^^ 

^>vm. RttfTkmm^* b#o, a#x^u>* i, . 
[0121] ^nec-o-ci^tt^ws 

[0 12 2] ®MI«^ftTTfl!lC0K^^ScD» 
^<hSJS^itADy>^k7;^^x-^;l/i: Lfcfg, ft 

[0 12 3] ::T, 7;i/^x;i/X-T-;KD*#:^Ji:L 
x^l/>^U ^-^Ifx^x-^jk MJxf 
l/>^'Ja-Jl,yh-;H-fJk 1, 2-7 P D/t>>? 
t-Jl/yezjI/X-f^k 1, 3 -yD/t>> J ^-JUf/ 
t:x;ux-T-jk l, 3 -^^>v^--;Uf/fc'x;ux- 




CH 3 



=r)V, l, 4 -y^ >^^--;i/i/tix;ux-^;k, ^ I- 

D-Jk;/ t:x;i/x-^;k h \) *7u—)V7u/\> 
h'Jt:-JI/X-f;k h'J^^D-jl,x^>hU h'x;U 
x-^Jk ^1t>:x;t-;i^h'x;i/X— l, 4 
"y^D^t>yt-;^h-;i/x-f;k i, 4- 

x;i/x-7-jk ^>^xu*ij I— U Kz;n-f 
;k ^>*xuxu l — ;i/fh7t:x;i,x-f;k vuu 
fcf h ^ hfx;i/x-^;k v;ut' h-;i^>* tf 

xji,x-f;k x^u>^u ^-;k^x^k>t:x;ux 
—r;k hUxf l^>yij3- ;i/S?x^u>tfx JUx- 
t~ )V+ x^k>yj n-^v^o tf u>tfx;i/x-T- 
;k h Uif n-;^x^U>fcfx;Ux--r 
Jk h »J /^u— )V-?Urt> h Ux^U>bfx;Ux-7 : - 
;k h U — ;i//n;Oyif l/>lfx;i/X-f 
50 ;k ^>^X'JXU l-JkyX5 : l/>h-^X-T;k 



(25) ^2 0 0 1 - 1 0 6 6 6 9 

47 48 

>*xUXU K^x^U>b'-jl,X"^;^^ [0 12 4] 

\Z&T<DjZ (1-1) - (1-31) T^nsffc&ft* [ft 3 9] 

CH 2 =CH-OCH 2 CH 2 0 -h^^— 0CH 2 CH 2 O-CH=CH 2 (M ) 

CHs^CH-OCHzCHaOy yOCH2CH 2 0-CH=CH 2 



CH 2 =CH-OCH 2 CH 2 CK 

OCH 2 CH 2 0-CH=CH 2 C" 3 ) 



CH 2 =CH.OCH 2 CH 2 0 — OCH 2 CH 2 0*CH=CH 2 (1-4) 
CH 2 =CH-OCH 2 CH 2 0— f~\— OCH 2 CH 2 0-CH=CH 2 



(1-5) 



[0 12 5] * * [ft 4 0] 

CH 2 =CH-OCH 2 CH 2 0-JIX 



OCH 2 CH 2 0-CH=CH 2 ('-6) 



CH 2 =CH-0CHoCH 2 0 — IL,JL 

2 2 2 S^OCH 2 CH 2 0-CH=CH 2 (|. 7 ) 



CH 2 =CH-0CH 2 CH 2 O JyL OCH2CH2 ^ H=CH2 ^ 
CH 3 



,OCH 2 CH 2 0-CH=CH 2 

CH 2 =CH-OCH 2 CH 2 0— 

W (1-9) 
N OCH 2 CH 2 0-CH=CH 2 



CH 3 

CH 2 =0H-OCH 2 CH 2 O— ^^h— C— OCH 2 CH 2 0-CH=CH 2 

CH 3 

(MO) 

[0 12 6] [ft 4 1] 



(26) 
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CH2*CH-OCH 2 CH 2 0— ^^-^Cj^^— OCH 2 CH 2 0-CH*CH 2 



(1-11) 



CH 2 =CH-OCH 2 CH z O— / r ^-^^ r /~\—OCH 2 CH 2 0-CH=CH 2 



(M2) 



CH 2 =CH-0-CH 2 0 — — C— OCH 2 0-CH=CH 2 

CH 3 



(1-13) 



CH, 



CH 2 =CH-0 



I 

CH 3 



0-CH=CH 2 



(1-14) 



C. 2 =CH-OCH 2 0H 2 O- A H A^ OCH2CH20 ^ H=CH2 C- 15 > 



[0 12 7] 



CH 2 =CH-0 — ^3^J"^3~ °' CH=CH 



* * [it 4 2 ] 

>2 



(MB) 




(1-17) 



CH 2 =CH-0 



0-CH=CH 2 



(1-18) 



CH 2 =CH-0— { J— S— f >— 0-CH=CH 2 



(1-19) 



CH 2 =CH-0 — S 0-CH=CH 2 



(I-20) 



[0 12 8] 



[flS4 3] 



(27) 



51 



QF 3 



CH 2 =CH-0— C— (^y— 0-CH=CH 2 
CF 3 

CH 2 =CHOv v ^. 9 H 3. # r N ^0-CH=CH 2 



xxixr 



CH 2 =CH-0 
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(1-21) 



(I-22) 



(I-23) 



CH3 CH; 



CH 2 =CH-0— ^3H~~C3 0-CH=CH 2 

CH 3 



0-24) 



[0 12 9] 



0-CH=CH 2 



CH 2 =CH-0 



CH 2 =CH-0 




* * [fb4 4] 
CH=CH 2 



-CH=CH 2 



H=CH 2 



(1-25) 



(1-26) 



[0 13 0] 




0-CH=CH 2 

[ft: 4 5] 



(1-27) 



(28) 
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CH 2 =CH-O v 
CH 2 =CH-0- 



— ^^~CH 2 CHCHCH 2 — ^ — 
CH 3 



0-CH=CH 2 
0-CH=CH 2 
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(1-28) 



CH 2 =CH-0 
CH 2 =CH-0 




0-CH=CH 2 
0-CH=CH 2 



(1-29) 



CH 2 =CH-0 
CH 2 =CH-0 



CH 3 CH 3 




CH 3 CH3 



0-CH=CH 2 
0-CH=CH 2 



(1-30) 



OCH=CH 2 OCH=CH 2 OCH=CH 2 




CH 2 =CH-0 



[0131] &tzs ^i/^^ju®^x^u>e-;ux- 
x;ux-^;k fl/7^My^D tru>tfx;i,x-^ 



d-31) 



0-CH=CH 2 



x;i/x-^;k -f ^^>K> ? x5 1 i/>h*xjux-^;^ 
3Efc6rF<&5£ (I 1-1) - (I 

1 t" im) f i^nsfeo^tfsct^^s^ ± 

[0 13 2] 

[{£4:6] 
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55 56 



CH 2 =CHOCH 2 CH 2 OOCNH— NHCOOCH 2 CH 2 OCH=CH 2 (11-1) 
CH 2 =CHOCH 2 CH 2 OOCNH x / NHCOOCH 2 CH 2 OCH=CH 2 (||-2) 



CH 2 =CHOCH 2 CH 2 OOCNH— ^^-h^^_NHCOOCH 2 CH 2 OCH=CH 2 

(11-3) 

CH 2 =CHOCH 2 CH 2 NHCNH— NHCNHCH 2 CH 2 OCH=CH 2 0'- 4 ) 



O 

CH 3 

CH 2 =CHOCH 2 CH 2 OOCNH— ^J_^^_ NHCOOCH 2 CH 2 OCH=CH 2 

~ CH 3 



(11-5) 



CF 3 

CH 2 =CHOCH 2 CH 2 OOCNH— ^-4--^^-NHCOOCH 2 CH 2 OCH=CH 2 

CF 3 

[0 13 3] , * * [ft; 4 7] 

CH 2 =CHOCH 2 CH 2 OOCNH— {3t C tC3~~ NHCOOCH 2 CH 2 OCH=CH 2 

^ (H-7) 



O CH 3 



CH 3 

CH 2 =CHOCH 2 CH 2 NHCNH— \^^y\^~ NHCNHCH 2 CH 2 OCH=CH 2 

(11-8) 



_ CH 3 

CH 2 =CHOCH 2 OOCNH —Qj-^—NHCOOC^OCH^CHa 

CH 3 (||-9) 



CH 3 



CH 2 =CHOCH 2 NHCNH — |C3~~ NHCN HCH 2 OCH=CH 2 

O CH 3 4 (IMO) 



CH 2 =CHOCH 2 CH 2 OOCNH-^^)-CH 2 ~^HNHCOOCH 2 CH 2 OCH=CH 2 

(11-11) 



(30) 
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2UI/#x;M^;U3> tert-T^;US> 1 -x 

S> 1 -x^^D^^Ug, ter t-^h^y 
#Jl^xjUg, t e r t -^h + y*jWzJM^ 

(3 a) OR 7 ^fM, R 8 ^7j<SJS^ 
b^O, A#X^U>, 1, 4-^l^>> 1, 4—> 

®^S^|WI-#'J V-^fr^ifiT^, 2S&±^ftbT 

ttert - 7 h^ySf (DiC^tSWi $ Og^ 
(Dm^t>^. W^(7)^SSlt t e r t -^K+, : > 

[0 13 6] cnegmsco^U^—^o^aiy-;^ 

SO ttS^t^a^lV^ (2. 38%©TMAH (^ 
[0 13 7] *^7R*S/^»OW^^^*iJ^-*^. 

[0138] »^rtatf/^«»^M*«cDK^5£a 

tt> **ttfc#**«*t**. 3EKI»*L<ttl 0XK 

- \zmx vxmmmm z±tmm % z t. im)k' ' 

[0139] #Up-h Hn + ^fl/>*ffllr^i* 

Kte, t e r t -^h*'>*;u^-;i/S©«fc3^s»8a 

10-40%, »^b< w 2 0-3 0 %t-rz>z: ttm 
[0140] cne)£os^s^Aifc^U7-o 

»tl^fifJll¥^ftT3, 0 0 0-10 
0, 0 0 0W^L<> 3, OOOSitM'J^-i: 

v>«^*«*<, 100, 0 0 Ocko^s^ta^aayt 



5£ 



[0 14 1] ^*«»<DKT§f«S*ffl^fc«^^tt» 
MIS3. 5J^T, #*L<ttl. 5£tT*«#3:lA>. 

[0 14 2] *&, «*<D««**)fc-a-*&», ±BB» 

x^g, 2 -t KP^^PtfjJ/S, 

g, ;* h*v*ui^x;i,g, ih^^^zjH, ^ 

a? g, 4-^;i/- 2-^v-4-^^v^n;us, 4 
2 4 *^;i/g, 

; X^g* ^DtfJl/S, n-y^JI/S, sec-^ 
g, 7-fe5^g, bf/lD-fjUS, 7^V>^;Ug, -fy 

[0 14 3] **91<B-«5t (1) S*W* (1 a) X 

-£»<*>» ot?** a** fttfmtttz>t\i* (4-T-t^ 

30 -^d tf^x;i.^^r5>^xx;kx;u^x;!/) ityj*? 
: >> fcfX (4- (n -:/^U;U;**>0 7x-j|/XW 
rj» K -i?7*S*4?> % bfx (4- (iso-^UM 
+ 7zlXJI/X;U>}nX;1/) zS7V*2>, tfX (4- 
(hf/tP-f^**^) 7i-J^j^-^) i?7'J*$> 

>s tfx (4- (>-£ p^\^f>;i/^;i/^x;i/^-^->^i 
.. x;px;p*x;u) z/7V*$>, tfx (4-^>i/-f;i/ 
t+y7iZj^M^) bfx (4- 

(4* - h;i/X>^ji,^x;i,^-^f» 7xzHMr 

JW v77>^>, (4-7tf;i/^y7i-;^ 
40 (^^;i/XJI/^XJU) iS7*J**>* (4-7 

ir^Jl/^^v7aix;l.x;i/^x;i/) (tert - 

~)V7s)l-fr~M (is? a > )\, i?7!/ 
*^>, (4 -T-fe^JI/^^r *>7xZlJUXJI/*x;W 

(^>*tf>x;i/3}%x;i/) i>yj*$y. (4-7^^^ 
v7xx;i.x;U7hxjU) (p - mux>x;i,*x 
;U) y7^^X (4-7tfW*y7i-Jl/7JI/ 
^x;U) (2, 4-y^^7x-^Mz;W 

(4-7tfjmy7x-MM-iW 
50 (4-ter t -^f Jl/7x-MMz;W y7^ 
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(4-7tfM+S/7irMM-JW (4 

- t e r t -^h + y7x-;^M-iP) V7"J*$ 

*x;u) C*^;k*;u*x;w i?r % J*9>* (4-7 
u¥*~)V**is7 x.-)\,7,)V-fr-)\,) (tert-y 
3^yx;y*x;y) i>TV*?>, (4-7n\z*-j[,* 

x;i/*x;w (^>«tr>x;y*x;y) y7^^>, 
if *x;y:**^:7xx;yxjy*x;y) ( P - 

W*y7xZJl/XJ«rW (2, 4-y^Wx 

*y7i-j^M-W (4 - t e r t -7^7x 

+ y7xzMJl/fcW (4-tert -^h^y7 
xx;y;uy*-;y) V7 S J**>, (4- (iso-y 
^u^**^) :7xx;ux;y*x;u) (^^yxjy^x 

;W i?7V*#>. (4- (i so-^'JM+y) 
7xx;i,>;jy7fcx;y) ( t e r t -?3^;OM^:i;i/) 
VTV**>, (4 - (i so-?fUW+'» 7x 
;y) (;>£ n^^;yx;y*x;y) y77 
(4- (iso-^UW+y) ?xx;ux 
;1//Jn-;1/) >>uM*-;m i?7*S*&>* (4 

- (i so-^umy) 7x-;^;WrjW 
(p - WUx>x;y*x;y) y7^^>, (4- (i 

so-^'JW^ry) 7xX JyX;y*x;y) (2, 4 
-y^jl/7x-Hi^-JH *J7V*#>, (4- 
(i so-^iJM+y) :7xx;i/yuu*-;w (4 

- t e r t -^^y^xXJyXJk/fcxjy) i?7V*f 
X (4- (i so-^UW*y) 7xz;^M 
x;W (4 - t e r t-7h^y7x-Jl/XW-JW 

y77/^x (4- (tfA-n-f^^^^) :7xx;yx 
(*^;yx;i,/jsr:;u) zS7V*#>. (4- 

(tf/tcK;y;t*x) 7xnjl/^;y^-;U) (t e r t 
-?5P;U;*Jy*x;y) zS7V**>, (4- (fcfA'CK 
7x-JM;^-Jl.) (i'2U'\3ris)VX)\s 
i?7VM?>, (4- (fcfAD-r;P;t*-» 7 
x-;U7jy*-;i/) (^>*f>;*jy*x;i/) ^77^^ 
X (4- (tfAo<^*^) 7xZJl/XMz;W 

(p-hJl/X>XW-JW y7 7^^X (4- (bf 
A'D-Hy 7XZJMMZJW (2, 4-S>* 

^;y7x-;!/X;U^njl/) VTV**>, (4- (fcf/t 
P-fJU**^) 7x-J^W-W (4-tert- 
^J^x-j^J^-jW i>7V*j?>, (4- (kf 
AD-fj^y) 7x~;UX;y*n;U) (4-tert 
-^h + y7i-Jl/XJ^UW y77/^X (4 - 

;» y7^^X (4-7WW+y7x-j^^ 
*x;U) (ter t-^WWrj» iS7V*2 
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X (4 -7ir^;i/^-+5/^x-;U7>^^-;i/) 
D^\+*>;u*;i,3Kzi;i/) y77/^>> (4-7-fcf^ 
^y7i-J^J^zjH (^XAOW V7V*$ 
X {4-7^)l**is7 3L~)l^)\,ib-)V) (p- 

h;Px>*;p#x;w y7^^x (4-7-fe? 1 ;^ 

+ y7xrJMJ^zW (2, 4-^f^7x-^ 

*;i,7Rx;w v7\//*x (4-7-tr^;u^+->7x 
:^x;W*:z;M (4-tert -y^7xZJWJ|/ 
#x;U) y7^^>, (4-7t^t+y7xrjl, 
i0 (4 - t e r t -7h + y7xzMM 

y77^^X (4-yPet-M*'>7x- 

(4-ynkf^x;i/^x^xxjl,x;V^x;y) (t e 
r t -^;i/^;y#x;y) V7V*$>, (4-7afcf 

tzM+y7xrj^W-W (^D^XH/* 
3L-)V7.)V*~M (^X/-OW >>77>*X (4 

-^ot!^-x;p^-^v'^x-;^j|/^xji/) ( P - 
x>#;|,2tfxjy) V7V**>s (4-7'Dt!t-;^ 
a? +y7xZj^J^ZJ» (2, 4-y/Wxrjl. 

#;y*x;u) i?7V*?>, (4-^ntf*x^*^^ 

7x-Jl/XJ«-W (4-tert -^7i^ 
#jy#x;u) iS7V**>, (4-yntf^x;i/^^>- 
:7xXJy*;y*-;y) (4-ter t-^h + y7x- 

;y#;y#x;y) y7^^>, (4- (i so-^U 
;M-*>0 7xz^*-iW (^^;i/^;i/^x;p) 

i?7V**>. (4- (is o-^U^**^) :7x 
x;yx;u*x;i/) (tert -?^;i/;*/;y#x;u) ->*7 
7**X (4- (iso-^'JW^) -7xx;U 
30 XJy^x;W (x^y n^\^5/;u^;i/^n;U) V7*J*$ 
X (4- (i s o-^U;U^^-» 7xZKM 
XJy) K>7-f^) y7^^>, (4- (iso- 

7*fj;i/^+y) 7xr;i,x;^-JW (p-b;ux> 
#;U#x;y) y7^^>, (4- (i so-^U* 
/f-^X 7xXjy;*;k/J>-;u) (2, 4 -y^^7x 
^*;p#-;W zS7V*?>* (4- (iso-^f 
UJI^^rX 7xrj^;^-JP) (4-tert-? 
f^7xZi^jWzJW y7?/^>, (4 - (i s 
o-r/^U^+S/) 7x-WW-JW (4-te 
40 r t -7 # h + y7xzMMzj» 5*7!/** X 

(4- (tfnn-r;u^^f» 7xiHM-jW (* 
^;p*;U2Kx;i/) V7^J*$>, (4- (tr/xa-f ;m- 

:7±x;K*;i,#x;y) (tert -r/^*;M* 
XJy) 3*7*/** X (4- ?x 

x;kx;U/Jx-;u) (5>^ D^*^;u#;y#x;y) v77 
**X (4- (tTA'n-Oy**^) 7xzMH" 

;w (^x/-r;w ^7*/**x (4- (wp-f^ 
7x-;^MzW (p - h;i/x>*;u#x 

;U) y7^^>, (4- (fcTAD 7xX 
50 ;i/XJy*x;W (2, 4-y^fjl/7x-Mj^- 
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M iS7 (4- (fM 7iZ 

)\,7,)V*~)l) (4 - t e r t-^7i=JW^# 
x;W y77/^>, (4- (lf/tD-fAt*-» 7i 
x;ux;i/*x;i0 (4-tert -7h + y7i-M 

— «sc (ia) -e^sti*t>©T»o, ^wcttex 

(4 -7-fef;W*y7x^X^*-JW v77/^ 
>, fx (4 -^n f ^xji^^y^xxjuxn^x 
;W yjy/^X h*X (4- (i so-^'JWt 
5» 7xrj^j^zjW v7^;^>, fx (4- 

(eAD-fW+y) 7xxji,x;i/*x;i,) V7*J*9 

>s fX (4 -^>VW;i^^>7xX^XJl/*X,lU) 

(1) T^$n^x;i/^-;u^7l/^^>^iDgi: 
ITU U>>X hSfit^SM 1 0 0lMi:»LT 

fiSBTab^o ±iB-®s; (i) t^ns^wz^y 

[0 14 5] ^IC, (D) 

s3tK«*»ji:bTtt£JiTot>©3&«#tf an*, cine 
[0 14 6] x;i/*x^Aittexju*xOA#5^><>: 

XJU**-h(Djft-c&0, 7^^A*^>«i:LT 
]> U 7i x;i/X;i/*X^A, (4 - t e r t-7b*zs 
7xXJ|,) y7x-;MM^^A, fx (4-ter 
t-yh^y7i-Ji/) 7x-JMW-^A, HJX 
(4 - t e r t -yh^->7x-JW X;P*X £A, 
(3 - t e r t -yi^i/7xZJW y7xZJ^U 
x^ A, (3 - t e r t -yh^y7xZJl/) 7x 

x;PXJl/*x^A, hUX (3-ter t-7h*y7 
x-JH XJi^X^A, (3, 4-yter t-^h^ 
->7xX;U) y7x^7Mz^A, fx (3, 4- 
t e r t -^F + x7x-W 7 x - ;i,XJU*X £ 
A> MJX (3, 4-ytert -^h^y7xZM 
X;P#X#A, >?7xXJl, (4-ft7x; + '>7xZ 
;W x;i/*x^A. (4 - t e r t -^h^y^M- 
;Mfi^t'>7x-JH y7xZHMzW, h 
UX (4-ter t-^^y^W-JMf^y 
7x-W XJU^X^A, (4-ter t-^h + y7 
xZJH fx (4-'>7W7$y7x^) XJU^X 
£A, HJX (4-^WS/7xr;W XJU*x 
^A, 2-t7^y7x-J^;l/^^A, v^JI/ 
2-t7^7M-^A, 4"tFD^y7xrJky 

*^x;i/*n£A, 4-> h^y^xxji/S^^ji/X 
;i^xc?a, h u ;*^;ux;u*x£a, y^f;i/7x- 
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Jl/XJl^x^A, y7xzJMWXM^^, 

)V- 2 -^v^af ji^xx^x^x^a* 2-:* 

+ V D"\* is)), is 9 U^zs)V^^)VX)V^-^ 

a, h u^^xji^x^a, n u^>v ? ;i/x;p^- 
■>A^#^tfe>n, xm-htum MJ7M 
a**>x;i^*-K y^7;i/^a^>x;^*- 
K ^\y^x*7;i/^p^-^^>x;u^^- K 2, 

2, 2-hU7WDX^>XW*-h, ^>^7JP 
*D^>*e>X;M^— K 4-h'J7MD^fM 

i0 >*f>x;u**-K 4-7Ji^n^>-t?>x;i^*-- 

7*u>x;u**-k ^j>7r-xw^-h, 

k K^x;i^>-fcf>x;u**-- k rf 

[0 14 7] 3-F-^AS(i3-Fz^A^ft>ch 
XJU**— h<0&T»O, ^7x-Ji/3-H-W, f 
X (4-tert -7'fJl/7x-JW 3- Hz^A, 4 

- t e r t -yh + y7xZJl/7xZJl/3- K-^A> 
20 4 - * h^y7x-Jl/7x-^3- K-^A§07'J- 

;i.3- Kx^Aa^^tx^**- htlt MJ 7;P 
*n**>x;u**- K J-f 7 )V*u~7 

— K ^79^X7 )\,*u*t7 $ >>\)V**— K 2, 
2, 2-hU7Jl/tPX^>XM^-h, ^>^7^ 
:*D^>-t?>X;U**- K 4-hU7WD^M 

>-t?>x;u**— K 4-r7;u*o^>-fcf>x^**- 
K h^x>xji/^^- K ^>-tf>x;i^*- k i- 

7?l>>X)s** — K X>77 — XJI/**- K 

*>x^**-k Fx'>;u^>ii>x;i/*^»h, y 
30 *>x;i/**— k ^^>^M*-K«^#tf6n, 

[0 14 8] XWXil/y77^^>(hbTH fX 

(x^jux;i/*x;» y7^^x fx (i-^^;i/ 
7of ;PX;U*x;W y7^^>, fX (2-^^;u 

yptr;px;w*=;w *J7*J*9>. fx (i, 1 ->> 

*^x^XJU*x;» is7VM?>, fx (y^D 
^^UXJI/JfcXJlO y7^^X fx V\—7)V* 

d< v^nf ;i/x;u^x;u) y7 7/^>, fx (7x 
x;pxju*x;W y7^^>, fx (4-./f;i/7x 

40 x;i/X^*XJW zs7 s S*9>* fx (2, 4-v>;*^ 

;u7xx^x;U/Jnx;1/) y7V/^>, fx (2-^7 
3\^x;i/#x;u) y77^^x 4 - /^;U7xx;ux 
MzM>^Jl/y7^^X t e r t 77)Vtl)V 
#x;u-4 - > f;i/7 xxji/X W-Jl/^7 7^ ? >, 
2 -^7^;i/XJl/*x;i/^>>/<^^7^^^>, 4- 
;*^;U7xx;ux;u*xji,2 -^7 Vf)V*J7V*9 

X *^X^*x;U^>\Ar Jky7^^X ter 

t y h * -> * x ;i/ - 4 - ;u 7 x x^x x ;u 

V7V*9>m<b\L 7s7.)Vib-)Vzs7V > tX^-fc 

50 -)v-%)v#-)Vis7*J*9>ifim\i*>nz>. 
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[0 14 9] N-*;U*-JU**W ^ Hffl*»5B*a 

^ H, 7*;nw5H, i>^D^\+'>;u> ? ^;i/#>K^ 
^ Hi 5 - y ;u#;u*>- 2, 3 -v% jy*>SK a 

h\ [2. 2. 1] -5-Ayf> 

-2, 3-^*;P#>K-f5 H»©-f5 H#»i hU7 

2, 2, 2-hU7WDX^>XM*-h, 

;i/^>iz>x K 4 -y)V^ru^>^>7s)V^ 

K Myx>x;y**— K ^c>if >xji/**— 

K ^-^^ U>x;y** — K ! *>77-XW*- 
K *Z$>7s)Vi£*—hs Kx:Wl^>izf>x;U** 

-K y^>x;y**-K ^^>^^**-K»oa 
[0 15 0] >x;u**~ hS!Jfc«*£fe»J£L 

[0 15 1] lfP^a-;i/HUX;P**-Ha!3t»»* 
JPJtbTW, fcfp;tfp-;k 7PD^'Jy>, ^If3- 

;k uvOPW— t hd^v >®fc Ha*s^i/£© 
t^T^hU7Mp/^>7m-h, y^^:* 
p:/^>x;u**- k ^\^x^^^^-D^-^^>x 

K 2, 2, 2-hU7;i/tOX^>7W^ 

- K ^>^y)V^-u^>^yx)Vit^- K 4-HJ 
^;u^n^^;u^>if>x^^^- K 4-^;i/^-p^ 
>if>x;i/**- K miooxju**— K ^>if> 

[0 15 2] ZhD^>yMW^-MMM^J 
tl/TIt 2, 4-yrhD^>yj^M^-h, 2 
-X hP^>y^W^- K 2, 6-yXhD^> 

p^>7m-h, ^\y^x^^;u^p^^^>x 

K 2, 2, 2-hU7;i/tPX^yXm 

- K '^>$7)V*U^>'V>X)l'fc*- K 4 - MJ 

>i£>x;i'**— K h;i/x>xji/**-K ^>if> 
xju*^— k u->x;i/**— k #>X7-x 

K r*^>XJkfc*- K HT->M>-fe'> 

x;i/**— K :/^>xjI/**-k *$>>x;i/**- 
p * 3\>P*TB fr* Afcffc** IrI«6 fcJH US £ £ 

[oi5 3] x)\,*>myt&ft£.mom£LT\^ t*x 

C7xx;kx;i/*xji,) *^>, tfx (4-^^7i 
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x;ux;i/*x;i<) tfx (2-^7?;i^x;^x 

;W ^^>, 2, 2-tfx (7ix;i,x;kfcx;i,) :/p 

>, 2, 2 -tlX (4 -^fJi/7i-;UJ^XJl/) 
yp/o, 2, 2-tfX (2-J-7?^X**=JW ^ 

p/t>, 2-*^- 2 - (p- h;kr>x;k*x;w 
^ptf^xy 2-^^d^s/;p*;w*=jw - 
2- (p - h;ux>x;u*x;i/) yp/o, 2, 4 

2 - (p - h;i/x>x;i/*x;u) ^>^>- 3 

10 [0154] ?v**isi*mm#M<Dftm¥&$im<omt 
itn ex-o- (p - Mkx>x;p*x;u) - a - 
v^^U^f/A, tfx-o- (p- hJPx>x;i/ 
- a-y7xz;^Ut*y^, tfX- o - 
(p - h;i/x>x;i/3j>x;i/) - a- v^a^^y* 
11**5/ a, tfx-o- (p-h^x>x;^zw - 

2, 3 -^>*>S>*>yiJ=Mr$/A, tfX-O- (p 

- h;i/x>x;i/^-;u) - 2 3, 4-^>^ 

>^t>^Jt+yA, t^-o- (n-^^>X;i/3}> 
x;i/) - fl-^^yiJt+yA, fcfX-o- (n - 
^ :/*>x;y*x;|/) -a-y7xZJ^iJt+^, tf 
X-o- (n -^^>x;U^x;U) - a-f/v-^P^ 
>-;i/^U ;**->A, fcfX-o- (n-:/^>XJy*x 
;P) -2, 3-^>^>>?^>^»J^^^A, hfX-o 

- (n - t/^>x;y*x;y) -2-^^;v-3, 4 

>^>^^>^U^^^>A, IfX-o- U*>X>>y* 
xj» -a-^f^iJt+yA, hfx-o- (hi) 
7;i/^p^^>x;i/^x;i/) - a-v^^^u**^ 

A, fcfX-o- (1, 1 , 1 - h U 7MDX^ >X;i^ 
t^x;W -a-iy^^Jk^«J^^'>A, ,b*X-o- ( t 

50 er t -:/*>x;u*x;i/) - a-^^^;v^u^^^ 
a, fx-o- (/i-^;k^p^^^>x;y^x;k) - 

a-fy^^^^'J^^vA, tfX-o- (v^d^+v 
;i/X;y^x;i.) - a -i^^^^U ^^->A, tfX-o 

- (^>if >x;u^x;y) - a - >?^^;i/^U^-^x 
a, tfx-o- (p -^;i/^-p^>-tf>x>/k^x;i/) - 

a-i^^fJ^'J^yA, tfX-o- (p- t e r t 
~y^)V^>^>7.)V^-)V) -a-y^fJ!/^'J^ 
5yA, t: X - o - (^yl//Xjl/^W 
^^U^-^vA, kfX-o- (*>77-XJ^JW 

[0 15 5] ft^-Cb»*U<ffi^6najtl6»±?Bi: 
UTlt X;y^xryA4l, l:X7^x;i/y7y^^ 

>87XtX 2, 2, 2-h'J7Jl/tPX^>XM 
50 >K7XtX ;t7WD^>XW>87xt 



65 

[0 15 6] *nW<07.)Vi£—)\,i?TV *&>*ffik% 
tffltlTffl^Uy^ N^&IC&tt^XJl^XJkvT 

»*b<ttl-l OSMSJT&^o ±l23tK^±Sltt¥ 

[0 15 7] *»W©XM-*5;7!/^^>t 

^. dtl€»<D^^^^^TttJ. Photo poly 
m. Sci. and Tech. , 8. 43-44, 4 
5-46 (1995), J. Photopolym. S 
ci. and Tech., 9. 29-30 (199 

6) fc*i>Te«3nTv>s. 

[0158] mmmt&momtvTte, ten-? 

3 L )U2 - *7)l>2 - NyD^y^f^7t K7tf- 
K 2-7xz;P2- (2-hyD^yX^) 1, 3 

[0159] *»^co^;i/3jx-^^y\/^^>*^K^ 
SMil/TH UVX h*m+OH#*M o os»g& 

[0160] (e) «»©i0#«fc,tD7;wja» 

(i§«lfijJL3»J) (hLTIt 2, SOOHTOt^flO 
[0 16 1)»fl2, 5 0 0KT©7x/-;P»4D 

tt*;i/*>»«a»#iLT»4, ex:7x/-;uA, ex 
7x;-m, ex7x;-;i.s, 4, 4-ex (4' 

- fc FO^y7x-;W HJX (4-tFD + 

'/7i^JW 1, 1, (4' -kF 

P*y7i-JW X*>, l f 1, 2-HJX (4' - 
tFn^'>7x-j» X^X 7x/-il/7^KX 

[0 16 2] WaUffl^Sn^S^BiJfllOWiL/T 
tt, t'X (4- (2* fh7kFDlf7-il/**y) 7 
x-;W ^^>, (4- (2 ' fh7tHP77- 
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ikt + x) 7i-JW ex (4-tert-y 

h + y7xzjp) /^>, fc'X (4-ter t-?h+ 
y^J^-j^^y7xzW ex (4-te 

r t h*->*;i<3p-ji./5 L ;^+>'7x-;w 

>, ex (4- <l f -Ih + yXh+y) 7xXJW 

ex (4- (i ■ -xh^^Dm^y) 

7xZ« 2, 2-ex (4' - (2' ' 

7tFDh!7XM + y)) ^d/O, 2, 2 - ex 

(4* - (2 ' ' fh7tFo77XW*y) 7xZ 
20 ;W 7un>* 2, 2-ex (4' - tert-^h* 
y7xzW yn;tx 2, 2 -ex (4 9 - t e r t 
-yh^y^Mxj^y7xx« :/d/1>, 2, 
2-ex (4 - t e r t - 7 h*^#;U2tfxjP*3\>k* 
^rS'y'xXJU) :/d/1X 2, 2-ex (4* - 

(1* ' -Xh + yXh + y) 7xXJP) :/D/1>, 
2, 2-ex (4' - (1 ' ' -Xh^y^Dm* 
is) 7il« ^d;0, 4, . 4 - ex (4' - 

(2' • Th7tFDh!7Xmy) 7xXjl^) §1? 
Iter t r/^Jk 4, 4 - ex ( 4 ' - ( 2 ' * x h 
a? 7h FD77x;^y) 7xXJI.) §m® t e r t 7 
^;k 4, 4 - ex (4 ' - t e r t -^h^/7x- 
M t e r t r/^Jk 4, 4 - ex (4 - t e r 

t ^Jk 4, 4 -ex (4* - t e r t -T'h + y^J 
MxJMf^t^y7i-W t e r t ^ 

Jk 4, 4-eX (4' - (1* ' -Ih^yl^ 
fy) 7irjH t e r t :/^Jk 4,4- ex 

(4 ' - ( 1 ' ' -xh + yT'D^t + y) :7xx 
;W gf»t e r t r/^k HJX (4- (2' 5r b^ 
30 tFDt!7X;i/^y) 7x-JW HJX (4 

- (2 ' 7h7kFD7 7-M^» 7xXJW 
>, HJX (4 - t e r t -^F + y7xZJW 

HJX (4- t e r t blrz/X 
yjL-M h'JX (4-ter t-^h + y* 

)V^-)V-t^rzy^^)Vy^-)V) HJX (4- 

(1 ' -Xh^yxh^y) 7xXJW HJX 

(4- (l' -xb ejl/^v-) 7x^) ;< 

1, 1, 2-HJX (4* - (2' ' rh7tF 
Dlf7-Jl/t + y) 7i^) x^>, 1, l, 2 - b 
40 UX (4* - (2* • TF7tFD77^M+y) 7 
x-JH X^ >, 1 , 1 , 2 - b U X (4 ' - t e r t 
~^h^y7xZJW X^>, 1, l f 2-b'JX 

(4 ' - t e r t - yh^y*M-M*y7x- 
M X*X 1, 1, 2 - b'JX (4* - t e r t -:/ 
F*^JWxjMfM+y7x^JH x^>, 1, 
1, 2-HJX (4' - (1' -xh+yxh + y) 7 
xx;l/) X^>, 1, 1, 2-HJX (4* - (1* - 
xF + y^Pm+y) 7xXJH x*>#j&i#tfe> 

50 [0 16 3] *«9iCD-«5£ (1) T^StlSXMx 



(35) 
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Mftl 0 0SMgE^^LT2 0fiS3$£TF, *?£U<te- 
1 5gfigmTT$>3o 20fia*B£t)^<h^/ V- 

[0 16 4] #»9I<D-)B« (1) T^$n5XM- 

ttrntisTm^zzttfixt* (h) ^cotji/^upt 
(b> f&#(D*m#zmtfz>z£tf-c£z> 0 # 

'Jp-tFP + xXfl/X #'Jm-bHD^yXfl/ 
>, #U4-tKD^y2-^^5 1 l/X 3p ' J 4 - 

kKD + yXfl/X ®#**8siJP*'J p-b HD^y 
Xfl/>a*'J?- #U (p-b Kn+yXf l/>- 
a-^^p-tb'D + y^l/» #y 

U7- #U (p-b KD^X^l^-A^l^) 3 
5?^- *U (p-hFD*yXfU>-m-kHP 
^r->7s^\y» n#UV-, #ij (p-hHP^yX? 
U>-X^U» #ij (p-tFP + yX 

^U>-T^U;i/K) 3#U^ #U (p-hHP + 
xX5^>-**£ UJUl) P#U7- #U'(p-b 

HO^yX^^>-/W^Ul/-h) 3#U^-, 

U>-^^7^"JU-h) zi^Uv-, #ij (p-b 

#'J (7*U;i/«-*^;i/7£UU-h) ntfUv-, 

UJHt-^H S K) d#Ut-, #U (p - 
tFP + y^fI/>-7^UM-7H^ F) 

sBU (p-kFP^yXf U>->^^UM- 

[0 1 6 5] *?£L< te, *'Jp-tFD*y^l/ 
>, «»***iDJpU p-b KD^yX5 : l/>3*U7 
— , #U (p-b HP*yX5 1 l/>-X5 : U» 

#U (p-tFP^yX5 1 y>-7^UJl/K) 3 
*Uv- #'J (p-hFP^y^l/>-/^^'Jil/ 
B) 3*U^-*«*lf6ft«. Wfc* TfS<£>¥& (2) 
Xtt (2* ) **T*7;U*U?I*tt»IB3&«*ff*L^. 

[0 16 6] 

Ht4 8] 
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(2) 



K 
(OH), 



10 




cf^bH 



(OH)y 



-r. xwtoxttiEoB*, y\*m<Dm&-c&?), x + y 
■£5S*u£T srt**. m, N\zmv>m%cn, o<n 
/ (m+n) ^o. 5 zm^-r Z>&-V&2>* ) 

[0 16 7]»flttii¥^?lT3, 0 0 0-1 
2? 0 0, 0 0 0##*L<* 3, 0 0 0**7?WJ7- 

Tfc^«-&j&t£<, 1 0 0, 0 0 O^jSASt^^a^ 

a«8^sj»tt, u^7FSSh0 

50 [0 16 8] ^fc, «*<D«fcSfcfctt*fc«K ±EB 
^y'JUO-SUBM^iAtT'bJ;^, fllAtf, £ 

S, 4-j*^;U-2-**V-4-:**75xjl,£, 4 
-^5 L ^-2-^^rV-4-*^r-y-X;i/S, ^^S, 
x^;US, n-^DkjH, i so-yDt!;H, n- 
^;i/S; sec-yf;H, bA*n<jy 
7^T>5 1 ;i/S, -fvsRDxji/S, s^n^*^ 
Sfftf^tf&na**, znsfcKES ft* 

V*. S^IItOliS, MBt-yF + y^^ 

#xjm*\ t-y^US, t -r/h^^UtfxjM 
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[0169] £tc, (i) &ft<D&<Dftm\z& ommm 

izm^ZtlZo N. N, N' , N* -T- 

^#^tf6ft£>o ^KSM&^iiiSm, 1, 3, 5, 

7 -^b^;* h^v^^;u^u z3-;p^u;i/^^co i, 

3, 5, 7-7h77JI/3^y^^iJa-J^U^ 
3U*1, 3, 5, 7-fh7tFo + x^Wj3- 
)VW)V, 2, e-ybFD^^^p-^l/ 4 /- 
;k 2, 6-ytFD + i//f;i/7.iy-Jk 2, 
2*, 6, 6 * -x- k KD + ^>^^;i/-h^^jLy 
-^ASr/l, 4-hf*- [2- + 
tf;u) ] -^>-fc:>, N, N, N' , N' -t" h 

i o o mmmztt it 1-20 msss, *aF* u < « 
5-i5iist^5c c:tie>^i§3?jtt*aT i b2aj^ 

[0 17 0]**ft t (J) ^0»fi2 ( 5 0 0J^T 

;k #^n-;k lxv/;k>y-;k ;k ?p 

P^U k'X (4-hHD + y7xZJW 

2, 2-fcf* (4' -tHo + ->7x-JI/) ^Pyt>, 
t'X (4-tHn*y7x-W 1, 1, 1 

-MJX (4* - tFD^y7i-W x^X 1, 

1. 2-MJX (4* -hF0* } /7i=*) X^>, 
k KD*^>l/7xy 4 - k FD*->:7:n:z;Hfc 
St, 3-kFD^y7xzm 2-tHD + y7x 

3- (4-tHD*i/7x-JW yp tr^-> 
3- (2 - k FD^y7x-JW ^Dlft>i> 

2, 5-yhKP^y7x^M, 3, 4-yhHD 
^y7irj«. 1. 2-7x-y>r^ 1, 3 
-7xZl/>r»S > 1, 4-7xZl/>lp8, 1, 
2-7x-y>^t*5/Z»8, 1, 4-7xZl/>y 
T'D/OB, £,E§gL itU^JUK, 4, 4-fcf* 

(4' -k FD + y7xrj» 4-tert- 
?h + y7x-Jl/KS, 4- (4-kFD + y7x- 
)V) ISK, 3, 4-ybFD + y7>rJ«, 4-tH 
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4, 4-kX (4* -k KD + y7xrJH 

iBT**. u ft 6 tt#Sll* 5 ^ li 2 1H±0«& tTffl 

5fs[*e>@^# i o osss8^j*bTo-2 oasa, » 

£L<&2-1 oaggST*-5>o 
[0 17 1] *»^(D^;i/^-JI/^7 4 /^^>^3KKag 
t»tlTl^Sl/^hlffitl:lt 3Efc (F) : P 
ED3fc£tt<0fc*(&JftSttffc'&«K (G) 

[0172] (f) aaojMttfl^fcwu ^k^^^ij 
S^; t * - > y p 7 7 -f JMf * ifi] ± "T & ci <h #t e £ • 

20 [0 17 3] £©.fc5fc«Bttfc*«&LTtt, SS- 
*»*75>«, &&St75>gL *JW*xI$tt 
bFP^yS^tt§tg$fb^ k FD+y7xr 

[0 17 4] JMfcMKfcL m-wcr>mffiM7*>mtL 

X, 7>±-7. /f;i/7 5X n-y 
Dtfj|/75>, <V7 r Pt!^7$>, n-^jl/7$ 

30 >, <V7'^7^>, sec-7^7>>, ter 
t-yfJI/7$>, ^>^75X ter t-7HJI/ 
75X y^P^>f^7^X ^yW$> t 
P^x+S/JUT 5 >, ^7'5 : ;^7 5X ^^^JU7 5>, 
^-^7 5>, ryJP7^>, H5 =r ->;U7 5>, -fe^JU 
75X ^fl/>^7$>, X5 1 ^>y75X ^ 
X^U>^>*5 >^ri<#J^£ft, S~»(Dfltte»i7 5 
>StbT, y/^l/7^>, yx^7^>, ^-n 
-•/abf^y 5 >, yW7 7 , Pt:;i/7 5y, f/-n-^ 
^;U7 5>, y<V7 / 5 1 ^7$X i^-sec-^ 

^ 7=>, yX>fJ|/7^>, y^P^yfJl/75X 
yA^yJl/7 5 >> i?zs&U<\*i/)V7* >, i>^Zf=f- 
^7 5>, > J ^^5 1 ;V75>, yV^7^>, 
^7$X yHry;i/7^>, ^t^7 5>, N, N 
-y^f;Mfl/>y7 = >, N, N-^^^jPx^U 
>y7 5X N, N-^p^^Jy^ h^X^U>^>^^ 
>#d««*Sft, m^^^llK^T^ >^chbT, MJ 
>, h U X^JI/7 5 >, h'J-n-T'P tf;U 
7$>, hU-f V^Dtf;i/7 5X h'J-n-y^^T 
h'J<y^jI/75>, h'J-sec-^7 
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7^ >, h'JryJl/7$X H U Fry^7^X MJ 
iz^-;U7^>, N. N, N ' , NT -rh7^fJMf 
1/>^T^>, N, N, N' , N' -7-bv**)VX.7 
U>>>7 5 > % N, N, N* , N * -fh7^7h 

[o i 7 51 Sfi£y^>li<hbT«, y 

3 n*. ^§J£7* >StKtf1SfSSSl7a;> 

gOftWJ^lTlt 7-'J>BMH* WAH 7XU 
>, N-^^7-U >> N-X^Jl/7-U >, 

ptr;u7xu>, n, n-^^^;u7xu >, 2-^9- 

JI/7ZUX 3-^fil/7-'JX 4-^fJl/7-U 
X X^7ZUX 7 p Dhf;l/7xU >> HJ*?^7 
xU>, 2 -n h D7XU >, 3-zhP7-'JX 4 
--hD7-'JX 2, 4-yZhP7zUX 2, 6 
-yZbD7-U X 3, 5-yZhD7-UX N, 
N-v^^JI/MP-Y > y7x-^ (p-h»J 

5 >, 7iZl/>y7^>, ^7^JP7^>> i^7^y 
:>-7*u>, KD-;mi# (HAll tfp-;k 2H 
-t?p-;k i -^^;!/t!D-;k 2, 4->?>^;utr 
n-;k 2, 5 -v^^trn— ;k N-*^;nfp- 

7 7-;k -rv^T , ^s^y-jmsi* 

< s*v-jk 4-*^;i^s* r \/--;k 4 

-^fJI/-2-7i^K5^/-M) , tr^lA-jl/ 

DUX 1 -fc!DU>») , t!P<J.y>tl 

S# enUyX N-^JUfP U fcf 

<5^/Uv>«»#, tTU <«A 

trjutru> ? >, y^^t^u v>, 4- (i-^;^> 

>, hUx^JI/eUvX 7xx;i/fcf «Jv>, 3-^^ 

y7xx;^'J> ? X ^>yJHf'JvX 
1-^^-2-lfUHX 4-tTDUf/V fcf»JS», 

i-*y;u-4-7x— ;nfus>>, 2- (i-x^;u 

^Dhf;l/) fcfJS*X 7$;tf'JyX ^^75; 
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7xt>h'jy>R*#, ywj>mm&. y 

7fr>m TrJi/ymmft. #7->mmi** 
>/y;zs>mm{*. *5$>)),mm»* ovv>mmi*m 

J0 [0 17 6] It, jjJW^yS^WTS^M^ 

tLtn 73y$ifsi, ^ >F-Jk*j;i/# 

T^jmmmw 7^x 

7;U*X>, 7XA7^>K, i?Ol/*S>K, 
S/>. \L7,TVy, ^VD^yX yjy;l/D>fy>, 
D< ~>>, ^5 1 ^X>, ^xXJU7^X>, Xl/tZ 
>, 3-75>/fc!7^>-2-*W>8, ^ 

*a*<b**^LT, 3-tru> ? >x;u^>K, p-h 

a? yi^tt^^ft, tHDti/7xz;HSt 
-r*$gss{fc;^*> 7;^-JHtgM^*tbt 
2-hHo^yt:uyx 75y^k/-;k 2, 
4-*yu>^*--;k 3 — < > y—)V^$ y — k 
u-k : e;x^/-j[/7$>, sJx^/-;i/7^ 
hUx^;-^7^x N-x^;i/>?x^y-;i/7^ 

N, N - yX^X^ y ^ h'J-fVT'D 

;t;-^7^x 2, 2 ' -<^y>?x^y-;k 2 - 
7$;x^/-jk 3-7s;»i-7'p/v-Jk 4 

-75y-l-^;-jk 4- (2-kFD + yXf 
30 ;W ^e;u^U>. 2- (2-bHD + yxf;i/) truy 

>, 1- (2-tHD^yX^) tT^^S/>, 1 - 
[2- (2-tFD + yXh + y) X^;H tT^^i^ 
>> bf^U^>X^y-;k 1- (2-kHD^yXf 
;W lfDUv?>, 1- (2-tFD + yXfJW -2- 
ebUy^X 3-hT^U^y-l, 2-7P/t>^t 

-;u> 3-tfpu^y- l. 2 -7 r py , ?>>?^--;k 8 

-t KP + Sya.PU>?>; 3 -^-f^^UyV-Jk 3 
-l>D/iy-;i/, i-^5 1 ;i/-2-tfpU> ? >x^y- 
;k l-7y'Jy>x^;-Jk N- (2-hFP+y 
^ x^;U) 7^;K5H, n- (2-tHP*yx5 1 ;W 
-fVX3?>7$H§W]^n4. 7 5FR*#i:l 
*W73h f , N-^fj^A73 h\ N. N 
-y^^M73H, 7-fe h75 N-*^7 
•fe h7^ h\ N, N-i?>^;i/7ir h7S K, ~f u 
>7^ h\ ^>X7$FWK$n^o -f^.F«»ft: 

[0 17 7] MK, COt HD*^S**1"*$ffi*fb 
50 X^Jl/g, /h + ^^^^S, ^h + yXh + y^^ 
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h*5>X^;U) 75X MJX (2-Xh^>l^) 
7S>, HJX (2-7i!^xx^W T^>, h'J 
* (2- (^h^f>^h^^» X ^;i/} 7^ >, MJX 
{2- Wh + ylh^/) X^jj,} MJ* 
[2- { ^S*^} X-J-;i/| i0 

7^>, hU7 {2- Xf 
)V) 75X MJ^ {2- X 
9-JU) 7^ >, MJ^ {2- (1-xh + yXh + y) 
XfJH 7^>; MJ* {2- (l»Ih4^D^ 
is) X^;H 75X h'JX [2 - ( (2-tHD + y 

[0178] ttft, «t»ttfl^»tt* ia*Jnanrxat 

HU 1/^7 FSR+CB^ 1 0 01I«l:aLT0- ' 
[0 17 9] (G) «»T?**W«HB|«H*©«iUT 

Jk ^i/7-;k ^n-jk wj)Vzsj— ;k tfp# 

P— ;k 7DP^UyX t'^ (4-tKD + 2/7iX 
;U) 2, 2-tf* (4* - k Fn^y7il 

;W ^DAX hf* (4-tFD + /7xZJW XJl,* 
>> 1, 1, l-h»J7 (4' -kKP + ->7x-JW 
x^>, 1, l, (4* -tKD^^il 30 

M X^>, bh'D^M>77i;X 4-tHD + 
>>y *~)IW?&* 3 - t HD^->7xZJ«, 2-h 
HD^y7xz;H^i x 3- (4-kHD + x7xZ 
7a\£*>& % 3- (2-tFD + x7xZJW 7" 
Dtf^>S? > 2, 5-ytFD^y7xzm 3, 
4-$>fc FD^y7x-«g[, 1, 2-7x-l/>I 
1, 3 -7mxl/>z:ftK, l. 4-7x-y> 
^iS. 1, 2-7xZl/>y^yr» 1, 4- 
7x-I/>y/D/OS, tMJ^JUS, 4, 

4-tf* (4' -kFD + y7xXW S^ffi, 4-t 40 
er t.-^h + y7xnM8, 4- (4-hFD^y 
7x-W Btt, 3, 4-ytFD + y7>7M, 4 

ffi, 4, 4-fcfX (4* -tKD*y7iXJW 
[0 18 0] *^ByKD^;i//^XJl/v7y^^>$r^S?^ 
bT5M«JUT, ff*l<ttlli«HTTf»5. m 50 
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[0 18 1] ^^<D^^^n;|^v7\/^^>Sr 

[0 18 2] #HSttffl<D«£LTtt, WfcWfeStt* 
fc<0T»4ftHrt*. #Ut + yxf l/>7^U;i/X-f 
Jk *'J*^v'X^l/>^^'J7JI/X-x>'k #U3"4- 

>x~T-;^03pu t^yx^i/>7^+;i/x-f^ 
8i> *Ut+yx5 1 l/>^^^7x;-;kx- ^jk 
# U t*yxfi/>;^7x y -;vx— 5=-Ji^<B# y 

x^ u U t+y^p \Z\s>zfuy#zi#y) -?-m. 
v ^9u-k n)\,mv— 

x^rJH, tfV**i'X.*l'>'j ^£1/ 

K * l Jt+yXfl/>VJl,e^> ; E;XT7U-h, 

#u**~>x^u>yjuk*>NU:*ux--K 

^->x^U>y;utf^> h UXf7l/- h3¥<B#U** 
->x^u>y;i/tf^>SgteigxXT*;i/CDy x*>*#H 

7£tt#J, I7h77 p EF30K EF 3 0 3, EF35 
2 (h-^A^D^^^y) , ^^777^F171, F 
17 2, F17 3 <*B*-f >*Yb¥lJI!) , 7P7 — 
K F C 4 3 0 , FC431 (ftS^iJ-XA) % Ttfk 
*f— FAG7 1 0, D-7P>S - 3 8 1, S - 3 8 
2, SC101, SC102, SC103, SC10 
4, SC105, S C 1 0 6 > KH-10, KH-2 
0, KH-3 0, KH-40, 1t-7^y -)UE 1 0 0 

4 (mm?) mni*m*nwmikf8* *wys/o+* 

>^'J-7-KP 3 4 1 ( X- 7 0- 0 9 2, X~ 7 0 - 

093 % 7^u;m», xa:***u 

;««#>J7D-No. 7 5, No. 9 5 (**tt*iB 
ffc#Ij!S) d^tfett, *Tt)FC4 3 0, 7P> 

s-38i, -y--^^ y -;i/E i o o 4aw5S-e&5« 
c: n $ & % 2 «j^±<Dj&^it--ejfi ^ ^> c t ^ 

[0 18 3] WJ^W^i;7^^>^S% 

<tLT«, i/^ FMa«»©ii»i 0 ommm 
i:»iT2ii8iiaT, »^u<«iaagB^TT^ 

[0 18 4] Mir, *^B^(7)^jU^-;U>?7y^^>^ 

[oi8 5] RflcWfctt, ^>^i/>, -y>^>> i-y 

?U>, 7Xl/>, -\^^U>, h*7x-l/X <i># 
■fe>, ^;U^-U>, 7xtl/X 7xt>hl/X 7> 
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h^il>, y)l*y>7->, 7t7xt>hUl/>, 7 

^7*U>\ yi/^7r>> tfir>, ^UUX 
7x>, ^>^ir>, ^>77it>h 7> N ^ 
3V >, 7>hn>> ^>X7>hDX 2, 7 
h + v±7^U>, 2 -X^;i/- 9, 
7>hir^>, 9, 1 0 -i^;*^7> h^*fe>, 9- 
Xh^'>7>h7tX 1, 2 --^-^ h^y >, 9-7 
)U*U>. TiE-®5£ (Dl) , (D2) ^<D|£^Si 

3, 4- MJ t FP^y^>77i;>, 2, 3, 4, 
4 ' -fh7hKD + M>>/7x;>, 2, 
KD^y^>^7x;>> 3, 5-ykFD^y^>y 
7i7>, 4, 4* -ytFD^^> 4 ;7i/>, 

4, 4' -tfX (v^^^7^y) ^>y7x/>§W 

7l/-h«©7^X7M»B»ft, bX (4-hHP + 
x7x-W X;U**->h\ (4-ter t-^h 

+ y7 jcn;u) x;M^> h\ tfX (4-tert 
h * - )\,** y7x -;U) X * > F , t: X 

[4- (l-Ih + yIh + y)-7irJH X;U*3r:> 
H?0y7U-^M^yK^ tfX (4-tH 
o^->7x-^) x;W*>\ (4- t e r t -^M 

(R 62 )e 
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**y7iZJW x;i/*>, k*X (4 - t e r t - 7b* 
•>^j«-^t*y7i-iW X;l/*>, tfX [4- 

(i-xh*yxh + y) 7i-jh x^*>* ex 
[4- (l-xh + v^o^^v) 7xzM x;u*> 

^(7)^7'J~;UX^^>^^#:, ^>l/*/>$J7>* 
h\ t7b + ;>y7yh\ 7 > h >i?7 3? h\ 

i^7^/7;i/^ly>, ^77f h7D>, y777xt> 
huym<DVTVi\:^m, t7h + ;>-l, 2-y7 
yK-5-^W>8^D'JHi2, 3, 4 - h U k h # 

i0 □^M>^7xy>t^fci<M»xxT;Hb 

»»» t7ht;>-l, 2 - y7yK-4-XW> 
8^D'JKt2, 4, 4' -HiJkKD^y^>y7x 
; > t©^4t)l< li«»xxr;Wfc*ft*o*y 
7^F«*#{fc*W», 9-7>K^-tr>#;U#>8£ t 
ert-^fJk 9-7>h7t>*W>8ter t 
-7^;k 9 -7 >b7±>* t e r t h 

^S^^k 9-7>h7t>^;«>|l!ter t-l 
h^yifJk 9 -7> h^iz>2?;i^>&2 - t e r 
t-fh7tFDlf7-;k 9 -T>b^±>tl)l^> 
20 82-t e r t -fh7t Kp77x;Hf^*tf-5ii 

[0 18 6] 
Mb 4 9] 




J— [(R 6J, )jCOOR 65 ] H (Dl) 




(D2) 



|— [(R^jCOOR 66 ^ 



B«*t>b<«»(Rtt<07^-^SX«7U 

B«<3D2«ffi<D»S»5Sfb*3RSXttK*lS : fT*0, R 

- 1 O^iEcoSJS-e, ri>:3E + F + G + H£ 1 OSStJE 
) 

[0 18 7] ±exn*S«M®B^ltt, ^-X83J1 



0. 5-101M, JEfc«F*l,<W:i -5fi«gBTS> 

[0 18 8] *589l(0-»St (1) T^^n^XJl/^n 
;P>?7^/^>^^K^^J<i:UTffl^Sfb^li®^> ? 

[0 18 9] ftffileJKS^ffiOSffi (Si, S i O2, 
S i N, S iONI TiN, WSi, BPSG, SO 

G, *tt£ftKFJhM*) ±fc*K>3-K d-;1/zi- 
K 7D-n-h, r^7^-N, Xt/U-^-K 

h * * - 3 - h « <dm m c «k 0 &«iRjp*t 

0. 1-2. 0tfmtftSJ;3l:J|*U, 

h±T6 0- 1 5 Or, 1- 1 0#M, »*L< tt8 0 

-12 OC, l-5»H7 , 'J'<-^n. ^T, *n 
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L<te3 0 0 nmHTOi«»ftTl»tt*/tjr-> 

*wfto^x^*ai;T«**ff5. siTtstei-2 0 

OmJ/cm 2 gg, KttlO-100mJ/c 

h±T6 0- 1 5 Ot;, 1-5#Fp1, fi-*L<te 
8 0-12 013, l~3#IB#XhX*X#-S> + '*- 
* (PEB) TS« 

[0190] JgK, 0. 1 -5%, #£L<te2-3% 
fh^^W^'JAhFn + S/H (TM AH) * 

©7^*u*B«©a«ii[*«^ o. i-3»m* » 

£L<teO. 5-2»W, Stt (d i p) £, /U'jl/ 
(pudd 1 e) *£, ^^1/- (spray) mm<Dl% 

Tt> 2 5 4 - 1 4 6 nm©»jRm X 
[0 19 1] 

[0 19 2] 1] fcfj* (4- t Fn + y7x- 

4-kFD + yft7x/-JH26g (1. O^M 
t&WLikl- h U 0 g (l. O^U) £x^/-;u 

5 o o gic*»s-g\ 6 onc^unaLfc. 7jc»fb^hu 

£A<&»#£«KLjfc«, y^DD>^>60g (0. 

U 3P*NH»JGjc£fTtK * 5 0 0 g V 

^DD^>3 0 0 «T*afflt»ffS:n|smoiiufc # ft 

[0 19 3] t^J2] t5X <4«T-ty*#*'>7 

-&J6SWl<Z)hfX (4-tFn^y7irW) 
tffl8!^8. 8g (0. 0 3 8^) ^THFlOOg 

izmMV* SUxf ji/7$>i l. 5g (0. liqe 
M £JPA, Jk»T«#Lfc. 9 
g (0. 1 HE;W «Tl, It7 0t:W^U 

±TlWW©»«fcfT-3&. 7j<2 6 g^JjP*, 

t»li:^DD>j>i o o g£jDPA, ?J< 



75 



[0 19 4] [£/S0J3] tfX (4-7-fe^;i/**->:7 

* >oa«a« 1 3 g £x^ j ~~)\, i o o g (# 

ft) ttiibt^ >^Xr>Kt K U ^AXTkfD 

ttl. 4g (0. 0 0 4^) *lM&T*-f)W*XT6 
CCfcftJifibjfc. 3 5 %5Igtffc7j<3i7K3 0 g (0. 3 1 

»**«t»£fTt>. S£Jl£7j<5 0 gWU IMIitft 
fc. JRS5. 2 g OR* 3 3%) 
[0 19 5] [*dl«4] tfX (4-7±?)),**>7 

M *?>4. 5g (0. o l s^dd^ 
>4 9gfc»B**fc. S'J&mOSiUfcp- MUx>XJU 
*-;P7^K2. 5g (0. 0 16^) ftttAfc. ft 
DBU3. Og (0. 0 15^) 
a? £*)PA, 5#«fc0. 2 Nig&7jcfgiR5 0 g£»D7LTS 

mmmzftm&i, Htcw«ui£*5 o g 

fcJHUTftfrbfc. *HJie*ttU »eftftaS8g 
» JcT»«*fT^ SWcfflttfti:^>i0g 

ttfittA : flXfi 1 . 5 g (JR* 3 1 %) 

hf* (4 -7tfWt->7i-J^M = 
;W ^7^^>^)81Jl*flZ^^h^ (NMR) , 
#*WRX^ h;u (IR), ^*#«<0lS*S:&Tfc 
tTTo ( 1 H-NMR : CDC 1 a) 
[ft 5 0] 

Hb He 

W N 2 _ 

— S0 2 -C-S0 2 — — O-CO-CH3 

H H 



H-C-CO-O 
I 

... H 



(1) Ha 2.3 5 — mm 6H 

(2) Hb 7. 30-7. 34 XS^B 4 H 

(3) He 7. 99-8. 03 XfiJg 4 h 
40 (I R ; cm* 1 ) 

2110/1 7 7 0, 1 5 8 7, 1 4 9 0, 1 4 0 7, 
1357, 1297, 1203, 1 15 1, 1081, 
1043,1014, 987, 910, 854 
(7C&##fMCi7Hi4N2 0 8 S2 : %) 
mWbM C46. 6 H3. 2 N6. 4 
^S'JM C46. 2 H3. 3 N6. 2 
[0 19 6] [Gtitmsl fc*X (4-^>^;l^7i- 

50 mmm®)l2g (0. 0 5t;W ^THF l 0 0 g £ f§ 
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fiSU hUxf;i,7^>15g (0. 15tJW *Jn 
A, *B±T»«bfc. 3feJR*»*nU F2 1 g (0. 
lStJW fcWTU 7 0 , CO^<;UA*XTlP?rac7)?a 
ric^frofco &£fl&*3 0 g£jP;L, RfcftffJhLfc. 

W^l*7jc 1 0 0 gTBtfrbfco W«S)I£Ml£i§SSL 

r, i«9St2 5gft&. znex±<Dmm\*i£T. * 

[0 19 7] tfrjftMG] tr* (4 frttzs 
7 3L-)17,)V^~)V) *?><D&f& 
-&J««5 0fcfX (4-^>^;l/7x-Wt) 
2 5g<!:^>^T>8th , J^A2*ftft2. Og 

( 0 . 0 0 6 1 y 2 0 0 g t»8 1 0 

g{C#iifc2i2\ ^MXT6 0t:i:MlL 3 5% 
iB»ft**7K3 8 g (0. 4*M £ 7 OICSiBA&V* 

c tT*aft*»ff *&a 2 

0 e*V$t&? Z> £ t\Z£K> Bmm&'&tt. JRi2 0g 
OR* 7 4%) 

Hb He Hd He 

CO-0 _ 





* [0198] [s««7] trx (4-^>7-f;u^^v 

-JU) ^^>10g (0. 0 19^:JU) S:x^DP^^ 
>2 0 0 gKtt&Sitfco BiJ&ISSlLfcp- h^X>X 
;l^x;i/7^K 5. 6g (0. 0 2 9^) SiPAfc. 
**M r T«#Lfc**&. DBU4. Og (0. 0 2 6t 
;» SrfllA, 5#&»C0. 2N«8*^1 0 0 g£SP 

ATR**#jhi;fc. 

it? 10 0 gtfl^T*#Lfc. ^T«B£»«U #6ft& 
Si 1 5 gSyU*y;»7A?nyh : 

>4 o g*AtiT»»ft*ffv^ mmmsMM^n 

vfto : JRfi4. Og (iR^3 7%) f#e>n 

JRX^WU (IR) , 7C*»«©»**KTfc:«-r. 
(1H-NMR : CDC 1 3 ) 
* lit 5 1 ] 

SO2-C-SO2— °" CO ~C3 



Hd He 



(1) .Ha 7. 66-7. 73 

(2) Hb, Hd 7.4 8-7. 5 8 

(3) ;Hc 8. 19-8. 23 

(4) He 8.0 3-8.0 6 
( I R : c m- 1 ) 

2 1 3 0, 1747, 1587, 1490 
305, 1261, 1207, 1162, 
9,836 

(7C*#«HiC27Hi>Ni0 8 S2 : %) 

C57.6 H3.2 N 5. 0 
C 5 7. 5 H3. 5 N4. 7 

[0199] 8] tfx 

^j*fi»J 1 (Dfcf* (4~k Ko+e/7x-Wt) 
-MDiJHS:ffll>5H^tt*ft«2, 3, 4£H«fc 40 
[0 2 0 0] [-&J««9] tfX (4- (tfAD-f J|/*+ 
lOt'X (4-hHD^>7x-Jl/ft) 
^P'JH*ffl^*H»tt*JiM(2, 3, 4tH«l:& 
[0 2 0 1] 1 0] (4- 

4-kFn + ^t7x;-JH2. 6g (0, It 50 



2H 
8H 

— m 4H 
-fi^a 4H 

. 145 2,1407, 1371, 1 
108 7, 105 8, 102 4, 88 



M t*»<b^hU^A4. Og (0. l=£)V) £X* 
S-)V1 0 0 gfc#«£ii\ 7 0rfc;bPfflLT&»$ li- 
fe. £©»«fcjfefc|B«<0#ft (*H$$fFJg2, 3 5 
4, 2 3 0#) Tv'77D^s^-lt>5 1 ^-^<h^^ATJU 

*ris)V7s)V7 4 HI 6. 5g (0. l^W *«TU 

X£7 ot:T4P»iB»ja*fro&. »j«»7*»aib, 

7jc5 0 g£JjPA., :<D8*l:^PD/^>10 0gS: 

n®&ttStt2 6 g*»fc. znuJuvrnm*^?, * 

[0 2 0 2] 1 1] isZu^i/frtt (4- 

^J5jc0iJ 1 0©'>^PA*^t (4-k HP + ->7x 

--^y*) * * 2 6 g ^7-tr h > 3 0 0 g £ 
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S#PU USA 2 1 g (0. 1 5^J10 t7±T 

^a'JKB. 7 g (o. nt;w «Dn*.T*-f;urc 

XT7 OttttJlfcU Hfc»*t4ll»IHIffofc. »AH 
**>3 0 0 gTSMPU *5 0 gT8fe#Ufc. ??K*r 

«Jl*tt£EMU iftoM»*3 0g»&. cnj^ 
[0203] [^j$08 12] D^^;i/x;^-;i/ 

o o g £»&2 o*g£#m£ii\ ^>^xf>athu 

^7A27jc?0%3. 5g (0. OltJW *S0A&. 

7 OICfciJUiBU 3 5 fc«*flS*** 6 8 g 
(0. 7*M £7 5^*B*fcV»*3lcirFLfc. M 

5 g OR* 6 9 %) 

[0 2 0 4] [£*j£0iJ13] i'&U^isMXfr'fc-)], 
( 4 -7tW^y7xrji/XW-;i/) *J7*J*9 

1 2<D^^D^4 1 '>^x;U^n;i/ (4-Tir^;i/ 
^^S^xXJl^^rjU) ;<*>5g (0. 0 14^6 

>^M-^7vK2. 3g (0. 0 15^W £#nA. 
£o *ftT«j$L^e»DBU2. 9g (0. 015^6 
;W *JD^ lOtf&KO. 2«£fi»7KS*8 5 5 gfc 

*5 0gt«^T»»Lfc. *mcmtu nsnft 
2 o g*AnT»»<b*ff^, ®3§^^MJES:<s^fTo 

fco fiMtft&SS : JRS2 g (M3 4%) 

[0 2 0 5] [#M14] (4-7±9>)V**isyjL 
—)\s7s)Vik—)V) C<>*MM zS7 

t*it»6ttt*Ha*S«Il 0, 11, 12, 13t 
[0 2 0 6] [##«]' »T» WJ^LTl/^Xhffl 

[0 2 0 7] S<&#A : #U p-kKDt^fl/>o 
*ii*l-I^s/lW«15€*X, tert- , 



(42) OT2 0 0 1 - 1 0 6 6 6 9 

^#^fi 1 2, 0 0 0 (DM^Wo 

m&W B : #U p-tKD + xX^l/X^zkKS^ 1 - 

l , ooo <Dm&#o 

m&&C : #U p-kKD*^l/>C5#8S6 1 - 
xh^yX^HH^M, ter t-^h + xM 

^ i.ooo (Dm^&o 

M&fcD : #U p-h Hd^xX^UXD/Jc^S^ 1 - 

M&wttt 13, ooo <z>fi-&# 0 

M^ttE : tPU p -b KD^f>X^l^>CD7jcKS$: 1 - 
xh + yxfjl/S3 0W%fiIbfc, fiS¥*$7>^S 
1 2, 0 0 0 (DM^Wo 

Soft F : #'J P - t Kn*~>X 5^1/ 1 - 
X h + xXfM l 0^;i.%, tert 

i^^-;U^h*r:;ux->;i,T3^;i.%^L7t, fii¥ 
*3#^fi 1 5, 0 0 0 (OM^Wo 

X h^x^US 1 5^1/%, tert -^h^y^Jl. 

*-;«io^x^«bu Mtci, 2-yp;i> 
y^-Jk> , l:x;i/X--f^T3 ; EJl,%*jS|l^ Mfi¥ 
^#^g 1 3, 0 0 0 Ol^fc 

fi^^H : p - fc KD^S>X5 1 U><h 1 -x h^v^ 
(^Hfc) ^7 0:3 0, StCfiS^^Sl 1, 0 

o o 

M^ffcl : p-hFP + ^l/>tl-Xh^yy^ 

(*;PJt) »6 5 : 3 5, iCHf^^il 4, 0 
0 0 <DMt>ft 0 

12, 000 01^, 

S^#K : p-h HP*->X5 : l/>«»: 1 -xh^f/^ 
P^>f;M^^Ul/-h03#ij7-T, ^Oife&fSlt 
40 (*)Ht) fi*7 0 : 3 0, Il:p-t HP + yXfi/> 
©7x;-;HS*Hlftl f 2-7*P/Oy^yh: 
XJ|.X-f^T2^^S?«L^ llf^l^fil 

3, 0 0 o<om&w 0 

l^ftL : p-tHP + yXfkX l-ih + ^ 
D"<>^;M**y U-K p-tert-yh + ^ 
fl/>Oa#UT-T, -e^^it rf><6 0 : 

30:10, Il:ll¥^fil 2, 0 0 0 01^ 

50 D^>f;M^jiju-K p-ter t-yh + y^ 



(43) 
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(^JUt) ft*7 0 : 2 0 : 1 0, JE£p-fc: Kd + ^ 
11 2, 0 0 0CDS-&«c. 

^S8^XT«BL&, SS¥*5*H^8, 00 0 
PAG1 : (4-7t^W*y7xz;i/XWz 

;w z?tv*2> io 

PAG 2 : tfX (4- (n-^;U^JU*-Jl,^^v) 

:7x~;ux;i/*x;i/) i?7V*&> 

PAG 3 : tfX (4- (t!A*n-f 7x^JM 
;U*xjW zSTV**> 

PAG 4 : p- N^x>XJl/*>K (4-tert^h 
+ '>7i-JH ^^x-;i/x;i/7^n^A 
P AG 5 : tfx (p- h;i/x>>ui^>Kfcfx (4- t 
e r t ^h^v^xX^) 7xrHM^')A ; 
PAG6: W (tert- ^JI/X^TfcXJlO 3?7!/ 

30 

pag 7 : Ex <5^a^*^jio*;i/*x;w i?7V* 

PAG8 : tfX (2, 4-^^f^7i^WZ 

PAG 9 : N - 1 0-^J>77-XJl/^M^y3A 

««ft|A : 1, 3, 5, 7 h^* h + SoWPi^J 

BJffBikftlA : (4- (2* -fh7kHDlf7- 

7i-Jl/) 50. 
it«tefb^#J A : h U n - tt)VT ^ > 

mmmt&voB : mjx (2-^h^^x^) 

Wttt«»«#A:4, 4-tfX (4' -th'D*y7x 

x;w 

ftmft&MA : FC-4 3 0 (&£ 3 M*t») 
ffBiSttaB:*-7D>S-38 1 OUmiJD 
#n«!RiR»JA : 9, 10-^^7>h7t> 

[0 2 0 8] ft6ftfcl/^Hffi*0. 2/im(7)x7 

p> (soman S7-<^-t8igim dODUi? 

X h«*2/U 3->«5rxA-±^XtT>3-T-W >^ 
U 0. 6 um\zm^LTzo eiCDv'Jn — 

xA-£ 1 0 OWy ^1/- hT9 0g>H^-£ U 
fee 35 X+y7l/-f-Xf7/^- (X3>*L N 
S R 2 0 0 5 EXNA= 0. 5)£flll>TBftU 11 



^2 0 0 1 - 1 0 6 6 6 9 
84 

0tT9 0£(>Pb1^-£ (PEB:post exposu 
re bake)£JSU 2. 3 8 %tf>x h 5 

M<on#-> (Mj»«i-2 3, #%Jt»0O l - 

3) feb<tt*;tfI|(0/t*-> (»#jUk«2 4) £*» 

[0 2 0 9] »6*1&U^X h/1^->^©^i'5lC» 

l/y^h/^->MSffi: 0. 2 4 um<D^^ >7> 
HX^-Xcoh^^t^hA^l : 1T#«T*S#« 

zmm&xm gba : eo P ) tit, u^smi:^ 

H&«*bfc.'a*, >i^X KOPEDSK3£tt^ 
IMTI*«> 2 4NIH®;ttftfftPEB (post 
exposure - bake) SffH* (*#^te 

PED§fcEttfc*tT. l/^h/^->M»*S:«4 

[0.2 1 o]./^^->w«a>i©w«*tt.: U^Xh« 
«RtfRJ»» -OKCx^* hD>tt«S, >U->h7^ 

^ ^8 ) . zm^xm— v x 7\— ±~c<Dmm<D & e 

o*tf»*M (0. 6Mm) WTO". 5%^ft 
(0. 0 0 3 tfmM) T&5<!:£&$?* 1 

vmmisfz* &mt&& 1 0.0 aw, a-x-t ^ju*^ 

(W>m'KL-2 0A) Tl/y7h^l 
m 1 i*fc*£ft*0. 3 MmJK±©*t^-©R**5«aT 

p) ©ai^*ft©se«i^5Xfiirt© ! b©$ja», -t-nja 
2>mm\z&&mn?mmm (tdsem: B£«#wtfc 

M> S- 7 2 8 0H) &m^TmWiL>, 10 0¥*/im 

± 1 5figATco<*:#^^> 1 em^±<D^^mtm^ 
ltco u^x bmm&ommt'yr- 7x+t> (t->=i 

-H>^h;M>7m t-77 + t>6 2 2 0) 
£/Bt>T«»rU 0. 2 0/im£(±(OgW«8-f 
xA-iCl 0 OiHTTfiff, 10 1iH±15 01 

5 Iw^t*. 

[0 2 11] 
[«1] 
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